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©§ 1. Welding of Ketals
The presest slage of modern technicel development is
charecteriscd by & vide applicetion of welding ir the fabri-
cstion'of machine parts and other erticles.

. Amor:z the verious metal melding techniques, eleetris _
welding ﬂas become roeat widely used, since, ir hani with at+ain—
ment cf dzeressed manufscturing costs and speed-up of Tadrice-
tion proieduree, it.éun, in.many instences, Lo uesed inatead
'of riveting, casting end a3 wel ding. | |

: uu.standing fuvricating and te,nnc-*nu*cm¢na4 *:opertiﬂ1
‘of electric weldlng have contrituted to i.h wluebpredd inculcn-
'tionfiqto alrosi ail branchee of industry. '

Electric welding is widely uzed in iraneport, sgrizultu-

- ral, power and chemical machire-buildiv 1g, &€ well a3 in aire

” craft construction and ehipbullalng. fliectric weliing-is | S

comiwb a haslc fabriratlng tzchrique in the construsition of

'_brimges, ehipe, hoistlng and cpnveyiﬂg,équipmant, ﬂkJ-SPr&»_;

frame-works, pipelines, =%c.
hAcademiciarn V,V.;e.rcv, an outstr.mdm° physicia?t £nd

the Pirst of the Russiar school of electro-phycz iats n 48l

- di ises vered and 1nves%1guted the vhenomenon of &re dlacharga,

By pessing an electric current through $wo cerbom rode, end

later througn iwo metal rods, he discovered thut an elactrie
. &rc possessing a temperature high enough to eusily cauge nelt

ing of ery kind of metal can he set up acroes the ends of thé

‘rOJB Jescribing these ovoprlment 3y Vo V.?P ya;nteﬁ out

the poasibllity of utilizirg electric~arc heat for the reli.

‘éECRET ' . . . B
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A R ‘ing of 78!‘10118 metals., . _ 4
pg -. 7 5 l _ It ehould be pointed out here that academician V.V Petrov
d:':; : ‘_':-.j ‘ ,' ,disc0vered and deecribed thie elec .rio—arc phenomenon eeVeral
| ' Sl ‘_.-'é"'_-._'_yearn before thie wes dome by the British ph,,'sicist L‘avy (in 1812)
§ _ For this reaeon, ‘the deep-rooted term of "Vplt arc" is row re-
. ? placed by the term "Petrov ‘arc®, in honour of ..he man who made .- :',c
;\_;: A‘;'this great diacovery. . R L B
: = i ‘ The discovery of the eleetric=& 'c diacha"ge formed the hasis ‘
g 1 f':_ for aubsequent develo pment of electric lighting engineering, , :j
*? electric welding of metals, ana stimulutea the general oeveio;:ment
ii "'of eleetrioal engineering. : A ’ ‘ ' \
A-f Several deoadee le.ter, 8. Russian scientiet P. N.uablotchkov "
’;% gave practical application to the discovery made by P.V.Petrov,
- lr""‘ft?‘ by crea..ing ‘the worid® firet eleciric -__.aneescent lamp.
©ik 3 - - In the 80-1ee ‘of the lagt century, Russi an_ engineers ﬁ
»’5 N.G.Slavianov and N N. Bepardoe ueed the . Petrov arc for the '"—
: E ' melting and welding of metale. o o : %
‘ r-;: .. 42 Kinde of Welding o {
: ?’g Welding is defined as the procees of inseporably ;joining |
o % ‘. metal articles, performed by 10ca11y heating them .tc a molten : ‘b
: ;é (L‘lquid) or pasty condition, either Without or w. th the sppli— n:
, 3: cation of mechanical forging ef“ort. B ' N ,
% o At preeent,vmany kings of welding ere t;eing vsed in indust- ’ |
L :;  To raciutate studies, virious; welding techniques are T
. ’ ;;r - grouped tOgether on the basis of the similsrity of their me- r
‘ E; ‘hode. The clastifica*ion of welding: tecnniquee is based on’ “
‘g | the condition of the metal at the poim: of welding, at the
o 1? -- nonent of joining of the metal, ana upor. the source of energy, 1
’}:{ v or the mathod ‘of heating the metal during welding. | mﬁ;a;ﬁuﬁlnam | l;‘
A |l !
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_n_; _ Ag to metal condit:.on at the p01nt of joining, all tne E ‘
.t. exiating weldiﬂg techniques are aubdivided into two maJor T t
' :3 .8) fusion welding, end | .. o
; ‘b)) pressure welding . o ._
; Depending upon the eource of energy ueed for heating the B .‘ "w
P workpieces. the fonoeing kinds of welding are dletinguiehedr R
:%e?: a) chemical welding, — f: o f-.‘ _ *_ : Jﬂ-‘ .Ti';t.f'ffkj
| % b) elestric welding, end . T
} (:r e) electro—chemieal welding. - e _ y s
- ; é In f‘usion welding the edges of the pieeee to be 'joined o r
?:j{ .are heated to the melting point. No mechanicel preesure ie re; B
; quired in thie caee, eince Joining of ‘the- piecee takes place ‘
3 es a result of. epontaneuue mxing‘ st ths .udten met 1 _in.a';;cm-._. L
g mon welding puddle, When metal cools off a welded seam. reeulte. r
"5 For thie reaeon, fugion welding ie often termed utogenoue
'§4 é weldlng » that ie “eelfuor1g1nating welding R ., }
- ;.E' Note. Unfortun&tely, the term "autogenous weldingu is- Very . E
%'ﬁ%: often. identified with the term “oxyhacetylene welding“ A"':?
?‘ E yi.and is used 1n this restricted sense, which is wrong.-
: 2 -A8 can te understood ‘from the above description, and
o) ;gj A in accordance with standard technlcal terminology, 1
g :,: ;E 5 the term "anmgenoua welding actually is 9Yn°nymous .
1 » } - %o “fusion Weldin ) uently. electric welding S :
Z"' B *i . &leo comes under the deflnition of autogenous welding. | |
Leﬁ j” é. In pressure welding the edges.of the parts to be joined
;,* i-J; 86 8 rule, ere heated to a plaetic (paety) state, after which
l\ ’ f.,f they are joined together by applying a mechenical pressure
" . W (upaetting) _
: L ‘lj Intensely high preheating temperaturee are nect required |
;ﬁ;g | for preeevne welding, ﬂncsl ;’ncegmg cases this kind of welding
i;: NO FOREIGN ™ 7§71 -
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. -+ ,cen be performed without preheating ( the so-called "cold welde
; I ‘ 50X1
5 S yine™) | o ‘
) ;-_ 4, . :
3 : , ~In Fig.1. may be @cen a general welding clessification diagram.
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_ | - Welding Clsesification Diagram. T ma———
¥ "‘ e - :‘— 10 di ! . . ’
2 | 13 Welding of ifetals; 2. Chemical welding; 3. Blectric welding;

- 4 4. Blectro~chemical welding: 5 ico.

g € : g; 5. Chemico-mechanical welding:

; . _ .?%g. ?lectro-mechanlca} weldirg; 7. Gas welding; 8. Thermitg&elding

] , {2y fusion; 9. Electric-arc welding 0. Cas-electric weliing

k £§1 idApomicrhydrogen welding; 12. Forge welding 13. water-gus
;izwe ing; 14. Thermit welding by pressure; 15. Combined thermit

?4$w§1din§; 16. Resistance welding; 17. Oxy-acetylene welding; ‘

iL%QEid?gs’o en giégigggﬁgg&;Bengol gelding; 21. Lighting-zus

e * - ln ‘s e W s ¢ H

_j24s Open-arc weldfng. 813 h;elded sre weldings

=1

Ay

_In aircraft repair, the most widely used kinds df'welding

“ﬁ

PO

- gare oxy-acetylene (gas) welding and manual electric-arc welding,

ntla b

wh

-

|

yall othernkindg of welding, ée a ?ule, are practically”nét used, -

,..—;-y-:rwmwfﬂ i el !
-

/1‘ o

&
Faal
b
Frniir

?or this reeson, the preaent-hook deals mainly with these
*g two kinde of welding. | | -

8)0XY-ac¢e tylene we 1din g.
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In oxy-acetylene welding, oseris made of heat produ%§§x1
by the combustion of the oxy-acetylene mixture, Acetylene is
fed to'the hnbh from an acetylene generator or, sometimes,
from & eylinder; the oxygen is always supplied from a cylinder.
Shoun in Fig;a is a schematic'set up of an oxy-acetylene weiding
plant Gasoous oxygen is fed through a hoege from oxygen eylinder
4 via reducer 2 and further into torch 5. Acetylene is aupplied
from acetylene generator Sthrough hose & to torch 5. Mixing of
the two gases takes place inside the torch. At the torch orifice
the gas mixture is ignited, thus producing en oxy~acetylene
flame. The edges pieces to be welded and the filler metal are
heated by the flame until melted; at this stege the'molten
metal fille the gap between the edges of the work'pieoee,’and

a welded Jjoint is produced.

— W\I—

iada's o8 )
N
N
N
POV

On
.

™

W,
St

S |
ﬁ.i [ -1

Fig; 2..S~hemati~ Set up of an Ozy-Acetylene Welding Plant,

4-oxygen cylinder; 2-oxygen reducer; 3-acetylene generator;
A-rubder hoeee. S—torch 6=filler metal. _

bD)Electric-are we 1d4in 2-

in electric-are welding the melting of the edges of the
pieces to be welded end of the filler metal is achieved by
the heat prodaeed by the electric arc. B

Iﬁ“is well knosn’that, as a repult of the breeking of ao

electrio circuitn & epark will Jump acroe

's; t
(] FOREIGN DISSLA ae pOio VWhere
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'ihe eircuit is broken, this phenomeoon being the paesege 0120X1"
the electric current through the air epace. %hen the gap between
two electric = rrent terminalo is kept to small enough & value,
;'*.continuoue sparking takes place, and anarcing discharge termed
. : the Petrov &re 15 produced. The temperature of this arc is as

high as 6000° absolute, which makes possible ite application

-

for the welding of metals,

R e e - e =

b v—

Memann }
eBapnozo wle

bt b

Oeradros memann §

it ren = i

‘gFig.3.'Schematic Diggram of Fig.4. Electric-Arc welding

i

) Electrio-arc Welding Process:
H .. ) S .
% Circui ¢

H ‘ .'. ’ .
11-e1eetric welding generatrr- 1)electrode; 2)erater; 3)arc length;
4o-cable; 3~electrode holder 4 )penetration; S;base metal;

"Wq-metal electirode; Saelectrie 6/)bead heagbt; 7
arc, 6»workpiece.

welded metal.

_ Shown in Fig.3 is @ schematic diagram of the electric-arc

Foos

i 4

welding circuit. Froum electric welding generator 1, current
iis fed through cable 2 to workpiece 6 and electrode 4. When
‘metal electrode 4, secured in electrode holder 3 ’ contacta

i the workpiece, the electric eircuit closes with subsequent

SR .,,l i W....E‘E&.&;éi,ﬁ.‘.u.

";;i}'

! pasgage of an elestrie (eh-rt circuit) current through it.

&
2
(7]

hould the electrode, thereafter, be moved 2 or 3 mm away

L

rom the workpiece, an arcing discherge will be set up between

the workpiece and the electrode, and the Petrov eleetric are

Shaviontbens b nn, "
L)

will be obtained. The heet originated by the electric arc causes
SECRET
No FORETGNADISSFf
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meltlng of the edgee of the work
J=fcratter ie also produced in the molten metal puddle (see FSOXﬂ)

t

DrOps of molten -eléectrode metal are depoeited in the puddle

ﬂ

here they mix: with the molten baee metal. Followino the electrode -
ovement, the puddle also moves along the joint 80 that,Aae the
molten metal coole. a continuous weld seam is obtained. '

Since, ag a result of melting, the electrode becomes ever

AR e J...qsma. PR

A ehorter, it ehould be brought nearer to the workpiece so that

a constant clearance of 2 to 4 mm is maintained.

o 3 . Ouins to the simplicity of the equipment, high efficiency )
f' 'Zand ‘a number of other rzasons, the electric—arc process hae
'l p " now become the most widely used industrial welding techniQu
" $§='4 .c) Atomi ehydroge n wel ding
“”% v'fﬁvggérogen welding the pieces to be welded are
ﬁ% h ated by means of an eleetric arc, Contrary to elec.ric-arc

.; }»

T s g K et S D i T wﬂ‘we%mx«w:mﬁ,’ \vw i

welding, here the aro fiame is set up between two tungsten or

PO
T

carbon electrodee placed in an atmosphere of hydrogem.

o During welding, the molecules of hydrogen, under the inc
fluence of the electric arec flame, are"ﬁﬁit into atoms which

cm
.

simultaneouely absorb large quantities of heat oroduced by the
electric arc. The etoms of hydrogen, on coming into contact
with ‘the cold surfece of the workpiece again form hydrOgen mo- _
leculea and emit the formeﬁ?‘absorbed heat. This results in a

riee in electric arc temperature to 3700°C. The entire welding |

e,
i f

procees takee place without oxygen participation. For a schema-
tic diagram of the atomic hydrogen welding process 8ee Pig.5. |
”he working technique of atomic hydrogen welding is as
followe. A mixture of nitrogen and hydrogen or pure hydrogen 48
fed through two-pipee into the torch; to the ends of tungsten

it

orlcarbon electrodes. By contacting and scparating ths two

velectrodes‘at the ends, the operator draws an electric arc

3
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filler metal takes plac° unde“ thev‘nfluen~e of the heat produc°d

3 by the elactr1~ arc,.s‘

N U R

I~ O

Lo v A e

[ e
ww- i T

. L“L.’

Q'Flg.S. Schematlv bldgram of Atomic dydrogen Wﬂldlng Process-

: 1=hyarogen from chinder"aﬁhables t0 weldlng mdchine; .. .
3-tungsten eAectrodes uaatomic hydrOgen- ﬂselectric arc; ,

‘,t5§4€Fmolecular rydrogpn~ :aflller metal o L ) :

" The- advantago of ‘his welding procees 1189 1 tqat the .
;.hydrogea shields uhe zone of the 301nt, protects melted weld
g-metal against tqe i fluence of atmosphefic oxygen, and thus.ﬁ'

prevents the fnrmatlo1 of metal oxldes in the weldlng puddle,

fievitably reduced aud the prucess of weldﬂng hampnred,,'”

Owiﬁg to thP hlgh quazitv of the weld oroduced by the atovic

: hydrOan process, this itechnique is us<d in e fahrlca+1on of the

cmest vital paris of machinery, 1rrespuc*1\, cf the ..
Tucf that the procnas is rbxatlvely ccmp¢1catod, '

In axrcraft repairlﬂgn this technlque is not y=t W1 ely ’

1 applled, since it invo 'es the use of 1ntricate equlpment and

T it Wi T LI Tk A b

ifbesides, no easy access can bqgrov1ded for weldlnv cracks 1n

1.various corner jointr of asrcraft elvmnnts and par»s,;

e T e
; T —

d) A r gon-a rTe weldid n g. R ‘ .
:.Argonfar- welalno has revently acqu;red wido application '
- {,SECRET.-_-‘ T : :
NO FOREIGN DISSEM

dand ‘under the action o' the hydrOgen Ilow pres ure the arc aSQJMfid-
~:a'fan-shaped fcrm, meltlnb of the edg a of the workpieces ‘and of th(T

7 1n whi ch caBP the wnld streng*h would othern1se have been 1nmj--f'3

b—
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Fig 6. Schemat1« Dvsrr&m mf Argon:A ¢ Welding Process:

Jtungsten electrode; 2)filler metal; 3)base metal; D)shieldin
as (inert gas) atmoschere; 5)electris arc; 6)me1ted metal pﬁd%le

This new welding process, developed by Soviet engineers,
sllows for the avoidanasz of defects which coﬁld not be avoided
when welding thlnmwa’lpd atractures by standard oxy=acetylene
 or electric-arc techniques, namelys the - throughaburnlng, inten- }
sive warping of weldments and turning-out of alloying addi~ ) .L
tlons- besides this, the argon-arc process makes the use of flux
or electrode coatings unnecassary, speeds up welding prceedure and
roduces welds of high mechanical strength and corrosion
esietance;

The prineiples of Brgon-aTe welding will ke understood
from Fig.6. An elecuriﬁ are is drawn between the tungsten
electrode and the workpiecea The fille; metal is introduced
into the puddle in the ssume way as in oxy-acetylene welding,

. The electrode, arc, filler metal and the molten puddle are
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_g o nrnmfahielded by the atmosphere of argon which &5 an 1n-t gas. S0X1
g ‘ 'i‘hie envelope of ges protects the molten metal ege.met the
. 4 , no:d.oue influence of atmospheric air,
@ A o 1 Argon=arc welding is carried out with staadard d.e. or
) ' :n.o. wolding maohines,
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- Y i WELDS
Yo nl gt ¢ oowd DRSS OF WEDED JOINTS AND KINDS OF WE
¢ N AP R 13 .I; :
'3" e L uA § 3. Types of Welded joints
é( J 2l ! (.f-‘:)?-’ + 3 k "’J}? S . .
3 ~{  Tne choice of a type of welded joint depends upon the
”’/3 %d esign of the part o be welded, the value and direction of
é\‘u + the stresses applied, convenience of performing the welding, the
4 . cﬁ : : .
i type of welding process being used, and a number of other
“ ' 1 factors.
‘ ' % . At present, the following principal types of welded joints
[3 ‘ ‘
: ; are useds tutt joint, lap joint, T~joint, corner ,joint. side
Ji joint, flanged Joint, etc. Bach of the above types is characte-
iy '
. 4 rized by several Specific features. o
W S = R
FUTTTE ) . . .
- A
L A—
- ’ ':: r o s
. fi o ' af Ii
s BN i B
73 Fig.7. Square buit joint F1g.8. Double-flanged hutt foint and
;% welded seam: Y. '
I ‘2 " 4-double-flanged tutt joint; 2-seam
B 3 - welded on double-flanged butt joint.
"]  The butt jointe aresubdivided intor .
é ;::g_ : 1)‘ square butt jo*'*+s (Fig'{} used for welding elementa
=1 " ‘é 0.8 to 2,5 mm thick; - v
y ' ; 2) single-flangnd or double-flanged Joints (Fig.8) used
i /) for welding elements up to 2 mm thick. No filler metal is used
b g | o |
. 4 1in welding these joints;
: ) :% 3) single-V mtt joints (Fig.9) used in welding thick metal.
e .- 3 ’ ' : o
¥ The angle formed by the bevelled edges is from €0 to 90 ,
‘ b
’%ﬁh%"_—'_/ J w"ﬂg?ﬁfﬁ..%_»‘ ,If , e ¥v Er: I e ; ‘ ; ! :‘.Ajr n—_i.,;._.: ™ = ' v ;;" i.,,l 8l ! =T 5'
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'3iiFig 9. - Slngle - v butt joint Fis-10~ ‘K b“ttelfln*

ﬁdepending upon the thickness of the metal and the method of
S welding. . . S ) '.
B The blunt face, i.e.the height of the edge surface left

‘unbevelled, should equel /4 or 1/5 of total metal thickness;
) x-butt joints with double-bevelled edges (Fig.ﬂo) are
:used 1n welding piecee over 12 mm in thickness, pruvided there .
:»15 free accese to the workpiece from both sidee. Aa in tne :' -
case of singleuv butt jointe, the angle between the ‘bevelled
edges should range from 60 to 90 . The height of the blunb
¢ f&ve ﬂhould ‘equal /5 to V6 of total metal thickness.,
‘1“ when making a choise between the thoint and the Xpaoint,l |
1t ehould be borne in mind that the preparation of &an Xéjoint
;518 more complicated, while in welding v;Jointe time require—
;:mente and filler=metal consumption are twice the correspe ding
»valuea for x;joints Besides thws, the X-joint, beirg etrictly }
1symmetrical, provides for amaller shrinkage ‘strzin and warping, -
as eompared to V;joints. o _ " _ ":. e
. T h e l a p join te (Fig.11) are used in various
4 welding prOceaﬁes. The widtn of sheet overlap should be taken‘l
Z'3 to 5 ‘times sheet thickness. The advantage of thie type of
-:weld Joint as compared +o rutt joints is that no preliminary

:fmachining of tne edvee to be we‘ded 15 required. Strap joiuts o

‘i . AR i -"L: SR B e SNEN 1_ ; B --; s ; PR
i Dedasmﬂedw1Pa1 Sanﬂzequgggﬁgggyggjgggg@§§e2014KTH09 CHAI?DP8000247A0013003000012 S
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o o u(r‘ig. 12) are @ modn.fication of 1ap jo:mts. o .
. '.. .:(i . ' . .- . .. . . < .v . .
o - .' ,:;r .» ’ AAVANRANRNAN \\“‘111 verrss i g l”’”l:"::‘%“‘“‘* % - .
= i .1
. | LT R ."Fig; 11. :-~Sing1e lap joi nt and welded saa'nz
R RO T S 1) single 1ap ;;oint 2) wemed sosm..
g ot _1/\\\\\\\\\\\%\)%;!/ !i\\\\\\\\\\?ﬁx—— /
N ////ﬁ////////{//
i i Flg. 12 '=~ Strap butt 1ointe and weldnd Seams-'
‘ a i1)sin,rle strap butt 1oint 2)double strap butt joint.
M > 4& .
. R S ' ' S
3 . o 1 v
2 Ak
& "t Fig.1%. - Tube T - joint
- - y S .- S
- 1
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{
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1)corner Joint; 2).;:.orner seams.

I
&%9:1 ¥

Loy
SN

A g

|
S nge *
sk,

{
1

) m\ — o S ,.-.r T T’ ? ,,.\,1- —1. _;-. t hqr‘_. ;; ;-‘“;__"i - 5:*"
Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80- 00247A001300300001 -2

-y
i
-

Xv’(‘f
4
Lk



f' s M"““\ L e e e AR ST e -
Declassified in Part - Sanltlzed Copy Approved for Release 2014/01/09 : CIA-RDP80- 00247A001300300001 2 ‘\
= M = - o S ?‘~m
-] : : P VO P
_ Cm T - T
4 , ‘ RS
i’: flllltl””’#'/’. 2\)\»}}\’“\“{5 i‘ - } .:
, S ) o i .
] é \ .
Fige15. - Side joint (1)&*3 F1g416° - Flanged joint (ﬂ) |

welded eeam(2) B and welded eeam(2)
g SR
4. | | A
3 3 B, : - -
# R
. ; » - s
4 ] i Conotunii wad 1 ﬂpcpuﬂu:muu wos ¥
\';2 . . - - f ! : %
T ) . ) Pomangensie Y k' ! {
SN - :
- ;T': _ ) = ] ' m&} _é.\___ _ . i =3
} | P mgo 7. ~ " Classifi fcation -f  Fig.18. - Continjpus and inter- -
3 53 walds greordivg to their rupted welds 1)continuous weld
“d? positicn in space o 2)interrupted weld
3} ﬂzdownhand .2)rorizontel; - ‘ ' '
% 3} vertical; 4)overhead : _
. E _' The T=jecints (F1g13) are very widely used in
¥ aircraft building, for jcénihg steel tubuler elements by weld-
. . . .
} }% ing. | N _ ‘ S
L2 The corner jJoirts (Fig.14) may be with
\ g single-side () and d2:bl e-side (b) welded seams.
- - ¥ ' . . ' -
G T he side Joimns 8 (Fig.15) are used in wanufac~

turing'parts o assemblies by gas welding. A modification of

' aremaconc i g
; u;nd&%ﬂiﬁﬁ}«;’ N
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g ' ‘ - 15 =
% - ) .
i thie joint type is the flanged joint (Fig.16).

§ 4.. Kinds of Welds

The welded seams (or welds) may be subdivided into gseveral

B

Tt e S e prty

kinds on the basis of the following features: the number of

passes, position in space,tlength, shape of cross section, and

TP P

_the arrengement'of the weld seem relative to the_working stress.
a) Single-pass and mulii-pass welds. |
Single-pass welds are used in gasnwc ding pleces 4 or
5=mm thick, and, in electric-arc welding, pieces € to 8-mm
thick' Thicker elements are welded by multi-paszs technique. ‘
b) As to position in space, the welds are claesif1ed as

downh&nd horizontal, vertical and overhead (Fig.17).

' S . .
[k COVRTCIGNT S T 3 I + D NCR

The seams welded in verti cal and overhead poeitions by

" even the most experienced welders are characterized by conpa=

4.,.,.
b :
WMH*—

_ratively poor quality. If the strength of a horizontal weld
is taken as equal to 100 per cent, the strength of the vertical
weld is considered to be only 95 par cent, the overhead weld=
only 8C per cent. This is the reason why weldlng should pre-
ferably be pe;formed in the downhand position.

) As ‘to their length9 the welds are divided into contie

nuous and interrupted welda (Fig.18) Interrupted welds are

i e AP At it bt

used in those cases ‘when a continuous weld is not required to

Ak
wihiee

o

provide for a deslgn strength of a particular part or assembly.

.

o

An interrupted weld normally consists of 50 to 100 mm eectione

of welds epaced at 75 to 200-mm intervels.

e 4 et

: d) &s to shape of the cross-section, the weld seams (Flg.19)

%‘2 are classified as concave (or weakened), riormal, and eonvex (or

11,

! % reinforced), Normai weld seam thikkness. emounts te 25 per cent
i of workpiece thickness.

e) As to weld arrangement relative to working strese9 welds

ere claseified as flank frontal combired and oblique seams

ey

i

¥

i . . .
P . '
k- . O
& .

d}jﬁJM%w,rJ%‘ £ ﬁuuﬁyj_‘c| ,T_ 17?,; {,‘ zﬁwﬂwveeq ,—sr A e
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- Lo i (Fig.20)
<o A [ W o
*‘1 : -5 — 3 @roxzobeni
L % E ! _,_E:——_E 2
M Aobobad
14 g , ——
’ ;:’3 t r" . 3
N . : W towdincpo-
1 : L _.—4: banssid
. ‘ i
| :% i ; - oo BE
Py { E"g ¢ - .4{ E Kocou
by S ' .
H H t & 1 L .
: < S \\\\\\ o . :
s ¢ ' ;% e .
." t B’ f ;T‘ o . o :I
1 : sé Fig.19. = Clsssificatior of welds Fig.20 - Classification of
) 3 ' . .
3 .f.% according to shape of bead cross- welds according to direction
f ;;?éy seciicno - ) ' of apblied working effort.
: g
2 ETﬁg g~concaveg; benormal; c=conv¥ex. 1)f1ank; 2)frontal; 3)comb1ned
; EEE . _ ‘ . &)oblique.
) . o . .
3 "T The weld strength depends upon its sectional area, quali-
&7 ;.r K ' '
) x Z ty of waldlng and weld arrangement relative to the direction of ,
; {:‘._.‘:«"3',
4 %: the working stress. Frontal welds are sutdected to compression
? -
© : ? or ‘tensile stresses, fiank welds - to shearing streeses,
. o
;ﬁg E‘ When ruptured by the application of tension stresses
: b

#% .3 frénta1 welds are no“mdlly brittle—broken, without any notice-
?? %;ﬂ atle flow cf metal. For this particuler reason, frnntal welds
05 | ?éi are unsuitable for structures subjected to impact streosges.,

T ;'é§ Flank welds are more plastic and are broken only after being
?- g;;, éonsiderably deformed. This kind of weld offers auch greater
§

e
b

- resictance to 1mpﬂct stresses.

e |
K g% The oblique weld is 2 pombination of the above two kinds .
f T% of welds and is widely used in the repair of tutular aircraft

elements.

~

i, e
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" CHAPTER ITI

| GASES FOR OXY-ACETYLEN® WELDINGS

',§ 5. Oxxgsh°4A

o S 3 e s gy

Oxygen is a colourlese gas haV1ng no odour. It is poorly ' i:_'
Ldissolved in water and 1s heavier than air. Oxyaen has a strong
oaffinity for moet of the elements and is contexned in the com— Zf:;.
pounds formirg the crust of the earth.‘ - e,-4; | ."_ :

Although oxygen “does not vurn itself, oombustible gases

burn in oxygen to produce a higher temperature than in air .
xdThls property of oxygen is utilized for obtaining hi6h tempe-'
%raturee in the gas welding of metals. ' ' ‘

;‘ AtmOSpheric air con81sts, chiefly, of nitrOgen and oxygen,

Aitbe latter occupying 1/5 of the air by volume. '
Since air is a mechanical mixture of several gases, it can
be qepdrated thls characteristic being widely made uSe of in

i the 1ndustrial production of oxygen. . L _ '

: 0xygen is produced by intensive eoolirg of a1r (to ~195 C)g

{w1th subsequent separation of oxygen from the nitrOgen, the ;

.will steadily inorease. When the uemperature riles to -183 c.'ffffff
W“almoet only pure oxygen will remain..A' e "_ ) .fu L
. Tha evaporation of iiqvid oxygen under high preeeure-and -
vfilIing of cylinders with gaseous OXyge _ie pe .iormed in‘ther=lL

al gas producero. '14 i, -‘f _'L“

: Ongen is transported to the worying site in steel cylina_ 3‘13

T a4 »‘r r"': :& :i'ﬂ,)_‘lg-gz'vz 't“?-__ :,_;:;;55'.;’::12 ~ 'f: »_ ] o ;_:.

ks : = i . s .
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Lo e . - o s 'é o
‘faere_at'alpresaupe-of 150:kg/cm .

s
¥

§6 Acefxlene N

-
w-,.@..--....--,.----

Acetylene 18 ﬂhemleaT eompound of carbon and hydroéen B

H )e . At norma¢ preesu e {760 mm of mercury colunn) and nor— ‘

;mal tpmperature (a4“”c) aee*ylene is in the gaseous stdte~ af

the pressure rises above qu' or 2 5 g/qn gp. (Wnere gp stanls'

4

or gauge pressure),,or wher the temperature is above 1‘0 to0 -

ﬂfied by 1ntenslve heat dlechﬁrgegﬂ-f
%2

whev acetylene 1s dlS ' ed 1n a solvent, the exp1081on

If acetglene is. mixed w1?h gases which react with 1t, 1ts
o lncreasgs
<§x“1051venesez’ﬂ mixture of acetylene and oxygen hecones explosive

t093 per cent- if air

BRI the m1xturo explodee

,,,OCated in separate premlses or dug—outs,_

xp‘oslonwdangerous Only at a preesure of over 20 kg/cm &-p- ;ﬁ"'

aid tu welding shop ventllaixon. Acetylene generator° are to be .

o
) e
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If acetylene begins to accumulate in the welding shop atnosphere,
and should its content reach 3 or more per cent, & violent explo=
gion may occur as soon as the operator ignites ‘the welding

torch. For this reason, thoroughly check the tightness of all

‘apetyiene“equipment, noses, fittinge,etc., and see that the

workshop-is adequately ventilated; whenever acetylene content

in the air is suspected to be above normel, do not ignite weld-
' LA

ing torches or switch-in eleztrical equipmest.

One of the characteristic prOperfies of acetylene is its

) ability to react with certain metals, and .prodice’ explosive

L

7

. .
" o nam
IR I ST i vay o g AT P

4

3 EK e o e s st S ARG by, § 0

W

¥

.t

o

.i ‘
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= L, Xt

L
R AN i o R

combinations. Thus, acetylene in combination with copper will
explode as & result of heating or even of & blow. Therefore,
pure cOpper should not be used to manufacture fittings for ace-
télene, ahd, in particular, torch tips. . _
No.exploélve cpmpounds are formed by acetylene with copper
allogs. | ' ' ' '

: Teohnlnal acetylene is obtained by decomposing caleium
carbide (CsC ) with water. T

Saleium garbide voften also termed eimply carbide) is a
product of the fusion of quickl;me and eoke or anthracite in -
special electric furnaces.

After crushing, lumps of carbide of different size are
normally obtained. Small-size granulations (2 to 15 mm) yield
230 to 260 liters of acetylene per 1 kg of cartide, while
larse° iggrﬁzo to 120 mm) yield 270 to 300 liters per

ks,‘aa can be seen from Table 41 below,
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Teble 1
" Tarbide granulations Zcetylene yield 1 per kg of carbide) -
ma ) Se :
(avegage dlmenslons) ~ Grade A . Q?E@e.B
2w 20 - 230
‘4.8 .. 280 . 250
8~15 210 . 280
15 - 25 -215 A - 260
25 - 50 300 S em0
50-~8 - - 30 280 .
) 80 ", ’]20 L. i L. . P 300 P T T L u--u28-o-.-' . - -~

‘.Gianaiated carbide is stored and transporfedniﬁ'aig;gight
drums of 100 to 120 kg capacity. _ .
" Drums should be opened with care, Heating of drums or ;ut—
fing of drum covers with chlsels are 10% to be allowedv
Theoretically, 0.56 fof water is required to dissociate
1 kg of carbide, Practically, to ensure continudus cooling of
the anetylene, the process of carblde dlasoclation‘ls normally

performed with a surplius quantity of water, i e. 5 to 20 liters

per kg of carbide. Provisions should be made for the immediate

" removal of generated acetylene, to prevent abrupt'yiseg,in preg-

gure.

R Vi

o
’
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4 CHAPTER IV |
‘5 o o | OXY-ACEIYLENE WELDING BQUIPMENT
.bf'fié ’ . e e e e e mm e -

§ 7. Acetglene Generators

'Tﬁe apparatuses used to produce acetylene are termed ace-

i et e

; .
T ' tylene generators, of which séveral types exist.
N S : 1) on the basis of operational principles, acetylene ge-
) | | : nerators are subdivided into three groups:

+ 7 a) "water-to carblde generator, ir wh*ch water is poured

in small’ quantlties on carblde-

b) "carbide-to-water" generator, in which carbide is added

in small Quantitles to a large volume of water;

N
o
JUCTE I PP B

) ,c) "contact" generators, in which periodiec contact between

4 carbide and water takes place.
,é . Schematie diagrams of the above generators are shown in
¢ Pig.22, | . .
; 3 |
o ! b
P s [ . '
e | 5
E s 1
; r ,
= | !
I 3 .
‘é ! . é
: |
K] s !
! .
i - P ) b
k [ | ;
» L ' e P
;3§ F1g=22° w Schematic Diagram of Acetylene Generators
’ Y? 1 "water-to=carb1de"- 2 - "carbide-to-water";
1 3 = contact type.
é 2) As to acetylene pressure, generators may be subdivided
-3 - o ' |
{ into three groups: - . 7 _ P
3 . a) low-pressure generators, with pressures up to 500 mm
“ ;ﬁ' Wele §
Ty 3
k v
v E £ Keatai T e TR ‘gi“l‘ RO A Bl R \'{ i }
R Tt B SRS R AN o P 1
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b) medlum-pressure generators, Wlth pressures of 500 to

5 OOO mm W.c., snd

B

; Coe) high=pressure generators, with pressures of 5, OOO to

] - 2 )

ms,ooo ma- Wech) or 0.5 to 1.5 kg/cm, 8-p- o .
3) As o acetyle"- yield, generators are lassified'ss:

S e e 2

2: a) 1ow-yield generators, produclng up to 3ycurm.’of scetye' '

Jlene per hour,'r _ R .
"_i i b) mediumayield aenerators, produc1 'ft){}O cu;m7 of
acetylene per hour and . '_ .

.¢). highnyield generators, producing over }O cu.m. of -

“scetylene per hour. -

G .
ot

‘.Iv' - v “ B i 4‘ -
P d 3
i . L Y S o ) » .
1
r‘
FA
o

Losuyield generators are normally menufactured in portahle

e o

'Hf'iidesigns, while the other two types are for stationary instal—

I = : tiglations,<,,,‘

‘“R €.e o r 4" 4 e e t v 1 e ne G ener a t or-

D e ig n. ind Operatin g . I netructions.
| The "Record generators belong to the "water-to-carblds"
type and are low~pressure apparatus (Fig.23) They are manufeac-
t red both oortable and stationary, and msy have & capacity of
1 OO to 10 OOO liters of acetylene per hour. Normally small-

.lty "Record" generators are used in moblle repalr shops.

[¢]
m

.8 p ‘e ¢ i I i cation s o f_’ "R ecor d” gener a-
f or s.; | _ ' | , ‘

Rated yield— 1 OOO 1/hr weight of carbide charge 2 kg,
generator efficiency under normal operating conditions -~ 90 to

92 per'cent- effieiency under overloads - 75 per cent, water

1
h oo, S ) . . "
k,AJiét&i—hJ‘W—uMw,.—‘i‘klhw'4[4‘!-".‘“ m.:,, ek e site PR

censumption per 1 kg of carbide = 3 to 4 liters, gas pressure -

- 1 - 1 Tay

3
. : 130 1o 140 mn wic.: |
'EE . Gemne rator design. _
pg' ' Dose 2 floats 1nside generator housing 1 filled with water.' ‘
- :’i .n'/

e ot

T g;s‘ 5 1 T | AR S
; i ' - I ) - - 3 ?, ‘ -

TFET
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'”ﬁjgas plessure depends upon the donc weight and sectional area Ioég::

Cuted in the hou31ng bottom part are two retorts 3 accommodating

carbide feed boxes 4 which are charged with carbide. Each hox

is divided by several’ partitions into a number of sections..Each “h

' retort 1s equipped with gas discharge p*oe 14 capped at the top

end by hood 15. Acetylene as it is generated inside the retorts

is discharged under the dome through pipe 1“ Water is fed 1nto ,}:{ﬁ
'the retorts by the operation of three-way cOck 12. The dome is o
\'provided with safety pipe 2, ensuring discherge of acetylene

1nto the atmosphere, should excessive quantities of acetylene
”'_‘ibe generated or should a water shortage Occur. The end of the ;':'
b Tjsafety plpe is arranged 55 mn above the bottom edge of theip“
h:'dome, this ensuring discharge of acetylene only through pipe 9.,.Zg'
;;i.e. the safety pipe. Welded to pipe 9 is nipple 8 W1th rubber -
‘hose 10 by aid of which water is fed from the generator hou81ng

; +hrough the cock into the retorts. Ow1ng to acetylene pressure,'

S the done 1s i*fted and nipple 8 is'pulled out of. the water,

,tnus cntting off water supply to the retort. Acetylene from . L
1y under uhe dome is fed through pipe 16 into purifier 5 and furu j;
“ther 1nto water seal6 When the dome begins to drop back into }:
1ts lower position, water begins again to flow 1nto the retort jf
through nlpple 8'A | B : L

N The acetylene supply hose is connected to watei leal'nipplef.
_ag; the opp081te end being coupled to the. torch. B .
;E}Gas pipe hood 15 direc*s the aoetylene along the annular
‘paééage formed betWeen the gas discharge pipe and the nood, and
fu“ther -~downward into the water.'Only after ‘this, is the ace—f"'
tylene adnitted into the dome. Thus adequate scrubbing of the

) acetylenn 15 achieved this arran-ement, in addition, prevents E

] acetylene leakage into the atmosphere during recharging of the :

':';:-"f T l .:‘ =, v—'} ,"Trf\l

-4 {

| . - ¥ G i R ¢ OB SN : RS . . . W B s -~ N .
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:'% retorte. since the gas under’ the dome cannot enter pipe 14 frcm
»é under hood 15 whos° bottom edge is always subnerged in the water.v
I X
‘ 3% N R
e
T ‘ e
& ' 11
E ) il
,‘,1 £ - .
X n
& .
K £
1 -
; 7°

f'ﬁlfFigr 23°v='"Record" Acetylene Generator: . ,
1€}i-generato“ she 11; 2—domeg 3—retort Ancarbide feedbox-'
S5-purifier; 6~water ‘Beal ; ’sretort cover 8~feed water nioole-
9~dome eafety pipe; 10=feed waterrubber hoee, 11-water supply
1 pipe to three~way cock; “1Z-turee-way cocki13~water supply pipe
h_to retort; 14-gas pipe. 19@9&5 pipe hood; 16-acetylene take-off
pipe; 17-carbide feed baxpartition; 18-dome 1ifting ring; - -

a49=hand e3 for generator carrying; 20utake=off nipple for con;

-pi% neetion of asetylene~feed hose;21-wate filler funnel; 22~
b T_cock 23-water-level try sock, 1 umnel; 2e-dratn

Teehnical a*etylene contains a number of admixtures Whlch
impair the quaiity of the weld. Acetylene is cleaned of hydrOgen -
Bulfide and emmonia by dissolv1ng these gases in water,while :
jphosphine is removed in canical purifiers of the type shown
;{1n Flg.24.~:_ L | E

Avetjlene is fed into the purifier ’“Om the generator :
thrOugh pipe 5, pasees through pa“ifying material 8 enu _
after being purified leaves the apparatus via pipe 6. Thin '

fying material gera Bl is ueed (a yeIIOtholoured powder

T g > - - - ‘ | - . i | k - s " P ,
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" ‘ impregnated with sulpharie end chromic acid.s). ;
- . ° ——— R _ . !
e d 1 \.
o SR |
N t:l. ! $
i ' 6 |
. . M . | .
% .u . o t'. I ) I
9 = . ;
o . : |
\’.2 % 3 /’ ‘
EN !
4 -BEXy -8 i
: * | d
‘ . a6cmfpl T3
: ts " \
] : ' A o : L o
3 : , ! I . R | . £y
{ B S .
; - .;iFig°2A' - Cremical purifiex:
o )
% t-shell; Z=cover; 3-graie; 4-drain cock; S-gas feed pipe;
* 6-gag dlscharge pipe; 7-:-tten wool layer; 8~charceosal or eoke

covered with purifying material, St

B N A ',l‘M-.e-

»
e

.
ca M

o dods vl

TP T

L3 . . - C e X Forewd

fig.25. Schematic diagram cf low‘pgessure water seal arrénge-

| S
LRI TR

[T

e

',‘lh....\.-

ment and operati

1
3ahy

s
[y

34

8) water seal being filled with water; b) water seal in noraal
operaticn; c) bac knfLre; 1) air inflow when generator contains

N , 74 1nsufficlent- volume of acetylene;

' ‘-water seal shell; 2-gas feed pipe; 3funnel; lmcock with
nipple for rubber hOSe connection S-waterolevel try cock; 5-gas
: feed cock; 7-safety pipe; 8-protective visor

1
fr.
e
WS

t

=
o
»

,\‘
4
3

i)

-

xt should be pointed put that the carbide produﬂol in

I

i

o

"
2L AT s

e

{

8
'.:l Vis

i

modern}1ﬂdustr;al ;Ian*s contains but an insign1¢1cant per~

J
(31
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csntage of harmful admixtures. For ithis reason, even in the

welding %

1n
e

most vital of aircraft el .

. ChemICdl purlfler is Optional.

.
T R L

s

et bk s, S ‘-,3‘5;&3.:3';&.\,.«.‘-,:\;,—:. P O T T L

RN v T o
| O A :i}:iiﬁ.,.‘w ity S B T A e o

onts, the use of &

Bach acetylene generator is prOVIded with a safety water

seal designed to prevent generator explosions.

An acetylene generator explosion may be caused by:

‘a) a sucked-in inflcw of atmospheric air or oxygen into

:‘the generator when there is btut a small volume of acetylane

]

|

s,
3

§, j; "

4y

kil

gresert'

b) pent*‘ation of the weldlng flame intc the generator

housxng through the acetylene sunply pipe as a result of a -

bacszireo

The water seal showm in Fig 25 is a vessel with two

pipes, i e. gas feed pipe

2

“
——

and safeuy pipe 7 Punnel 2

serves

for filling the seal with water, while protectlve visor

8 preverts thrOWLout of water from the seal housing as a

result of back-fire, Pipe

ol

L..B

srovided with cock 6 for ad-

-mitting gas into the water seal. Cock 4 is furnished to d19=

charge acetylene ‘from the sea},while try cock 5 is used to

check the.water level insgide the gegal,

The water seal works as feilowe. Water is firet poured

in thIOugb funnel 2, until its level in the seal rises to

reach the level of water try cock 5.

'Pipes 2

and J are sub-

merged in the water to different depths; the gas feed p1pe

being at least 25 mn deeper than the safety pire.

- When gas is admitted into the water seal housing, it

passe es throuth the leyer cf water and accum,alates above it.

Grad wally ecetylene pressure inside the water seal in»reases,

and the water level drops. Acetylene can now be fed to the

torch through cock 4.

'As a result ef back—-fire and consequelit prassure.rise;

$ 9

-':g'—;m--;

TS
RETES

i

e

} Fﬁ § 'h: ',‘Hi
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water begine to fill pipee 2 and 7 80 that the water level

[ 4
A

~7drope ae low as’ the end of the eafety pipe. This allowe the
"__rexplosive mixture to enter oafety pipe 7 and pass through -
";?it to the atmosphere, the pressure then drOpe,rwa%er {rom

? the pipea flowa hack into the eeal houeing,and the inﬁfhl

L:working state is restored. Should the quantity of water in

fthe eeal be too emall witn the safety pipe 7 not eubnerged
"{?“in the water, acetylene discharge into the eir occurs. To )
“ﬁ;1prevent thio, the welder ie required to check the water 1eve1

"'ineide the water eeal houeing hefore commencing work

S ta r t in g t h e G e n e r a t o r. To charge the

i;iéenerntor with carbide, Open retort covers 7 (soe Fig. 23),
:E-pullout the carbide feed boxes, clean them of slime and iill |
. :each box section with carbide to one half of its height then
yi’-replace the boxeo in their working positione and tightly oloee
:i:the covere,__ L _ : S ) 4_"_.'

" prior io etarting the generator, pour water into water L
1;?sea1 6, eo that the water level reachee the level of try B
?:jcock 2} (aee Fig.23) Then place a layer of cotton wool on
3the ecreen of purifier P epread enough purifying material
;{"geratol") over the co ton wool to reach the discharge nip-
ilnple level, and tightly cloee the purifier with 1ts cover. iiil
‘EGeratol should be filled in freely, without any packing, ‘and
:should be replaced after every twenty carbide charges See ,
that. three—way cock 12 18 closed, and through funnel 21 f111"'
: lthe generator with water to the funnel bettom edge."

Open the three-way eock. adm’t water 1nto one of the .
boxee and for some length of time open the bloehoff eock of p
"this particuler box in order’ to bleed the air mixed with the o

_firat portions of aceuylene.

Sas s ~?§~v1‘"“1331r~4'eg , 13 '"«if:
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The diecharge cock of the generator ehould nleo %e opened o ,

eome time. to exhauet the first portione of acetylene .

miied with air from under the dome..

, Z _ To diecontinue generatcr opera’ion, close the three- ;;ﬁ )

. };wei and diecharge cocke. #' S 'fl', | '; _
}tﬁ;% , The rulee g*ven beloe ehould be etrictly adhered to during

- enerator operationn.i D " _. ‘i. R

-.1. generator, if it ie not 1ocated in a epeeial room,.

'”;Eete,, should be pleeed at leeet 10 m away from the welder 8’ -

: oet, as well ee from Open flamee, eourcee of sparke, or heat—

tﬁed articlee. j-“ "‘ - ) . ‘ :'_ ' _'_‘ : R "

_. 2. On no account ehOuld carbide duet be eharged 1nto ace- R
vtylene generatore. : ‘4,‘_ ‘.: "'_. ' .; o

i ‘ Carbide duet in- contect with water decompoees with euch .”c ﬁ:x

‘extreme 1nteneivity thet the duet partielee becOme quickly --:J

ienf@loped by ges bubblee and riee to the eurface of’ the water.

,;JHsre the dust particles form a damp cruet. Subﬂequent batches - :

'f'eezhnde dust whieh gather upon’ this cruet begin %o decom-"“if |

peee under unfavourable conditione, which nay 1ead o ignition_:':;ﬂN

ef the acetylener

. 1;:-“

13; Prior to etarting the generator, the . water level in-.

L*side the water eeal houeing lhould be checked. A check shOuld 'fi"

be'repeated at'leeet every 2 erA3 hours durieg generator Opé—‘

retion, Should- the quentity of water be 1neufficient, add more_"‘”

¥ weter, until water eeepe from the waten—level try cock 23 (cee

e hd ]

F15923)e Should wa*er flow from thie cock be inteneive, allow ]f -
the eurplue water to drain off ' ' R

-De NOT OPERATE ecetylene generatore without a water eeal

DO KOT COﬁNEuT two torches to- the sazs weterheal

E Atter water 1a ndmitted into the retort, the eir—acetylene'“

;;;;?t;.f;_e“._,

R S T R S R S ‘i"“F TE S SR R SR I

A A . ', j’ - EA
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. e%he ul xture into the atmoSphere thrOugh the bloﬁhefr cock.
. until a flow of pure &cetylene appears. '

4._anore igniting a torch, allow acetylene to pass through

T
(Y . b . .

the hose and the torch, 80 that the airaaoetylene mixture ie
eomyletely expelled from tnenz._

During generator operation. ‘see that there 13 no gas

B

"';‘_e-.

leakage. Should gas leakage be detected, diecontinue generator o
: eperation, tighten all tae connectione, etc., and elimﬂnate

e gae leakage.' :

Prior to discharging sliae from the retorta, epen the trs
ok (see Fig.23). bring down the preseure, and make sure
hat the chamber is comp1ete1y filled with ﬁater. .
- 5. ﬂhen operating ‘the acetylene generator in winter in
cald premiaeg or in the open, drain the generator and the 4
water seal of vaater., 1f welding 15 to be discontimued for &
eonsiderable period of timee If Resecoary, the water ae&l o
ay be filled uith 8 saturated eolution of common aolt to
prevent its freezing.' _ , .
6. Should freczing of the water occur 1n the generator
r”water neal, fer warming up use only Bot water or ‘steam.
i.n no aecount should an open fleme be uaed for melting lce
“nslde the generator, or the removal of ice be resoried to

by means of & metal]ie obgect.

2 Generator repairs 1nv@lving 18 heating when cutting, ’
'weiding and soldering, &6 well as o.her working techniques
fHhere aparking may eccur, should be performed only after the".
=generator has been cleﬂned of acetylene and carblde, and after
-UGGQuent repeated and thurcugh waehing of the generator- parts
th uater. During waghing,'th water should fill the entire

-‘nnﬂr epace of the generater.

-

i e i . - : — i - T e .f Tt YR
: TR T R T i s Byl et RNy SR MO SEAe
st SRS iw g R S R A B s I }., S
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Generator clesning, disasccembtling end washing should be

LR

carried out in special premliges.
.:,, Trouble Tracing. For the principal troubles

- . " : ;rMch may be encountered during genersator operation, and for

;heir femedies pee Table 2 below.
g : _ R . '

Trouble Toceible Cause ;I{‘em'eay,l -

- 1. Failure of automatie o) Rubber hose is &) Check rubber hose

b .,,_“water feed. not eir-tight. and 1ts joints end
S} o - ‘ connectiws fo:qairc
g o : tightness.
3 b) Water feed cock b) Clear water feed
‘ —\g or pipe are : - ecock and piping.
; ; _ o - ~obstructed. - ,
’ i'2e Acétylene leakage a) Hood is not slipped &) Check for
) f - ,fthrough retort during over acetylene dis presence of ‘bood
.‘-?echarg.lng. charge pipe. and slip it over
_ q" ' L - ‘discharge pipe end.
| 'ké b) Water level inside b) Add water to
i 3 - generator iq below generator to required
Z 5’: _ o required height. level.
: :3 Acetylen‘ev leak e) Rnpbezf packing &) Repair or replace
ke ‘;1 hrough retort co- ring of retort cover rubber ring.
i_,;;;lirerf ie torn or badly worn.
g j“% " b) Retort cover  b) Tighten retort
3 ’;—2 _ | screw is not tightened. cover screw.
% J; Vater is th'rown- @) Foreign load has a) Renove foreign
| fgh'from water seal, been placed upon load from dogme.

'b) Water geal is over- t) Drain off .

ey Aoy v
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é ==  —Trouble Ponslbie Couse Hemedy !
f ..% N ~ filled with water. surplus water.

*-*..\{ N S— O S Y R VI TR e Trie, siessc aal L

Rie o SO

retort through ~of water haes been and drain surplae
|  acetylene discharge. poured into generator. water.
'E ? 7. Acetylene discharge a) Surplus charging &) Meke sure that
'%' ;é pipee filled with of cartide inside there is no surplus
1 glime. generator. ~ carbide feed boxes;

[
+

B it e * RS F Sl
. N

5. Jéﬁming of dome b) Dome or generator b) Straighten dome or
ineide:generator shell is bent. ' generator shell or

' i shell. S . toth. |

" 6. Water inflow into a) Exceesive quanti%y &) Check water level

see that carbide

occupies not over
one half 6f box

" yolume.

. " . L *
I e N e
e

. i

A g

e s e pree ane

t . ..
LR
R o Tel

£

RS
L

w1 2
Pt v o tvae i D

ot

: Fig 26 -'“odel [EP-1.25. Aceiylene Generators

4-generator shell; 2-retort; 3-active water tank; 4-pipe;
5-fecd water goverror; 6-water seal; 7-safety vaIVe- 8- throat;
" 9=-basket; 10-retort cover; ﬁ-cross-piece, 12-8crew; 13=cock;
14—ncetylene discharge pipe; 15-cpening; 16—partition-
'17-preasure gauge; 1gatr) cOck 19—p1ug. 20-hose 21-cock s

e
*

Y e

RSO e et o i e A o R I DR B
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- in plug; &diaphfagm H
. 22«»111 les 23—throat 2h4-try cock; 25-drain p :
27 28-drg£n plugs; 30h-adju8ting nut; 37-safetly disphragnm.

1 Model rBP—125Acety1ene Generator-

BN .-Deaign and Opernting Inutruetions
o4

.‘ -l "_i‘he iiodel rBP=-1.25 '_acetylene_generator (Pig.26) ia a singlg-
' t:orch'pori_;aple, generator of the batch-action type. The gemerator
] ;h-'-; hao one retort arrd Operétes on & combined principle of contact
and "water-to—carbide" uystems. | |

; Generater Baeic Specificatione

-Rated acetylene yield. e e e e e e e e e R 1. 25m/hr

: S Acetylene working pressure, depending , ) 5
. - ‘! ‘upon operational conditions . . . . . . .0.15 %o 030 kg/glp.
‘ : Ma:rd..mum preséy\ré inside housing . e 0.7 kg/cmz &-D-
i{ *}7 ‘Génerator height o o o o o 4 v o e b e e . .925 mm
b 1 : Gemerator ehell dismeter . . . . . « « - . . . 580 mm
; *;f Tota.ii opeol_'capécity S el e e e e e '13o'1
o w 7 including of:
{ 'é{ctiv‘e water tank capacity . . . P 2&71
~,:§' . volume of space filled with cooling water 38 1
*% "Generator weight (less water and carbide) b6 kg
b -2f. . Wefght of carbide charge . . . . o . . . o« - - B Kg
*\g .. . Water conoumx)tion per charge of carbide 17 1 )
é: S"iz'é]of granulated carbide . . . . . 25x50 and 50x80 mm
i .",Gen’erator efﬁ.ciency, at rated Output. . - 86 %
3 Generator Desi
;% " Felded into the bottom end of generator shell 1 is retort
- . | *; 2. Aciive water tank 3 is mounted in the top end of the shell.
I "f‘ Thle tank is comnected by means of pipe 4 t¢ the feed water
" , ‘f regulator which controls water feed to retort 3.
94 Lo
{ad
:,mwﬁ*mm’/;iﬁ%;wy S TR TR T \f___s:bﬂmm._; TTEE T L 1
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:“-:pi ﬁguntil the water leVel in the generator shell rises to the le- ;
: ‘ B . . . - PR . N . . 2. _‘ :

1Ve1 of try cock 24.: _ o _ e L .
Basket g_is charged with carbide and placed in retort 2

: ;ahich is closed w1th cover 0. Ihen cock 13 s opened and the
‘l'”i.iprocess of carbide decompositlon by water begins. Acetylene pro—
:'iff'duced as a result of this prOcess passes from the retort via '

.’:”-;acetylene dlscharge pipe 14 1nto ‘the gss manlfold.'A “‘

When the ‘acetylene. pressure in the ges mani;old rises to ;~5j:_
- %qs or 0 20 k5/°m2 G'P’o diaphragm 1 of the feed water regu'Af .“'A:vh
"1 lator mb,an m shifted to' the right to close vam 3 I "
%thls position water feed 1s fully cut off;_ '

‘ _§'_ To ensure normal generator performance, the feed water - T
'Vné“'regulator is eo adjusted that water flow 1nto the retort 1s
é.interrupted as soon as ‘the acetylene pressure in the gas nani- ‘

3 it v v

P fold reaches 0 ‘48 “to 0. 20 kg/cm g.p..,and i recommeneed as

.?"

;soon as the acet;lene pressure in. the gas manifold drops arain
e d 2. RS
'::.*v° 0,16 or. 0-‘18 ks/ em g-p:. Consequentxy. “the. maximum allowuble TR

::iﬂdifference in pressure reQuired to cut off and to reconmence
?ifeed eater flow to the retort is 0.02 kg/cm S-Po:' | ”

"j{ Acetylene pressure ie adgusted by means of screw 7

In the course of acetylene generation, due to the react1on Sl

"vbetween the carbide and the water, the. pressure of the acetylene
‘fiin the gas manifold and 1nside the - retort gradually rlses- this

- g”results in expulsion of water from the right-hund retort chamher .

_'marked I in Fig.?G) to the 1eft—hand chamber \II), through

- lola 15 in partiti‘“ 4‘ e° ?ig.ZGJ-

' Pendlng water eXpulsion from chamber I into chamber II, o fﬁ

B e oo

iR TR e g e ?§r;;jf 5 7 !
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& fuxther aeetylene generation becomee limited and pressure riee '»-

‘tfghiinside ‘the gal menifold is slowed down.

1
i
|
-4

R )
e ,
- . e b
. : P e .

X P .
Y
ER :
e e
o 1? .
o i1
: B - . - . 1 :
v . - T L E— . - o P - Ay .

f"fffFig.27 - Model FBP;1,25 generefer feed-weter-ggvernorr.
' 1=d1aphragm, 2-8pring; 3—valve' 4-geat; S-pipe, A
6-rod 7-preeeure screv. . _
when some of the acetylene is taken from the gas manifold‘;;-
\iae. consumed by the torch), the acetylene pressure in the “
, 'Bf gas manirold again drope, cau81ng water to leave chamber II |
’fiand to reeetabliuh contact with the carbide. thus recommencing B
.tacctylene generatlon° ' M' C ' ”  L
) ¥hen the gas pressure in the generator drops to 0 16 or '
EO 18 kgfemz g.p., eimultaneoualy ‘with the flow of water vack
ifrom chamber II additlona] ‘water is admitted in the retort
t';through feed water regulator 5; this vater eupply is discon— .

'tinued as soon as the acetylene preesure in the gas manifold

,’hriees above 0 18 or €. 20 kg/om ggp. - A
‘ The generator is eQuipped with preesure gauge 1 to ‘indi- 4'

i et i
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A cate the. acetylene pressure ineide the shell. The 0.7 kg/cm
< . - point is marked on the proseure-oaugn dial by & red lire.

L Y
et
-

 ep— -

(DR R—

S5 g vk Al

s i 4 e

e e e e e
e Sy = e s o

- .
2
! i
- ‘; i-’ |
; . ' '
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t : ] E , ’
(3 F
- H oL
va B N .
L
e y
t ¥ ] %
:T & R

F15.28 ~ Model [PBP~-1.25 gpnerator water seal:

“l~ghell; 2-pipe; 3~valve; 4-filter screen; 5-va.1ve- 6~ball;
. '!-nipple; 8-try cock; S-cap; 10-drain plug, 11-coupling nut;
- 12-water filhng throat 13~-water drain outlet; 'M-tc-e-piece

;
%" Try cock 18 serves to control retort performance. The

S o . r:etort is drained after washing th rough plug 43.

- ' ' F ": Acetylene is supplied from the generator thmugh hose 20,
R ‘} :‘:'i'
] ‘va

E

lve 21. water seal 6 and nipple 22 ( pee Fig.26).

!

] . :‘ :‘g The water scal (F:Lg.28) of the Model [BR-1.25 generator
//‘jg P e onsists of shell 1 “with a check valve ecrewed int:) tue bottom.
. « ;his valve has the shape of pipe—connection 5 whos: vore is

”“% . closed by ‘bal‘ 5 provided with a thin ruhber coating mll 1"lf't

3 = S B AR I I ';" T AT TR O T
i e b ey e S A R B N A N 7
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5

5
S

i

4
S
si

FOR e »

18 reetricted by means of cap 9 provided witb eide porte

Screwed on to the pipe=oonneot10n bottom end is tee 14.

‘Pipe 2, designed to pass anetylene from the generator to the
._»‘water eeal tnrough valve 2, 1s ecrewed into the side opening

., of tbo ten, . . . - - | |
The bottom end of the tee ie elosed vnth a plug eerving - ' .

lz ?Lfor tne draining of water from the aoetylene=feed pipe and _'
the p:.pe-cozmector fitting. - ' o v - )
Screen 4 de tains carbide elime partipme and protecte the

.cheek valve against clogging.
| The bottom end o! the shell ie provided with water drain

’_nozzle ‘l}; the top end—with filler t'u‘oat 12 throug‘n wh:lch

‘1‘0 eneure greater tightnees, the plugs are provided with

.‘ rubber geekets.
‘ Located in the water seal top end is a rupturing—type

.';,;5 ubber gaekete.- N

Nipple 1 deeigned for te.ke off of acetylene through the

eectlona v _ o A I

Prior to startlng the generator. nater is poured through
thraat 12 {nto the water seal ehell. until the eeter Lovel
rises flueh with try ecok 8, after whioch tho latior 1o oleeed.
' The opemtionel principle ef the vater eeel 16 o6 followe.
After valve 1 s opened ‘acetylene peoeee through pipe 2 and
filter 4, then 1‘ lifte valve 5 and on ‘having passad through A

......

gz Jesg ori’

&b"a:i‘e;ﬁﬁ“‘-

o LI'—;’L

the water leyer ineide ‘the eeel, ,lesvee the seal shell through :

' e:ié"a,,ﬁ :,vfﬁv 3»’1“ -

nipple ]_ to enter the hoee leeding to the welding torch. "

. f‘“*"‘-‘wﬂ‘g,m.v—-._-._. T
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o ebam ﬁ@b';r!qﬁ.rﬁ-

B)‘f}nsé "r‘adn 0!

°I CJY :

Yt bna 890

)rehle Ilen '%uﬁ

‘fgf” ¢ oviey 5017

5,‘5'"'\" I S e T T e

,gf eI*&c?v

ftf“”'o BI 1‘1EWH;Atep rubber or ebonite gaskets and secured by coupling nut 41

s
VT 3 éﬁIfCHh* z0

l‘ ﬂqpt 4! 'rsdI fI._

-fpreasure in the water seal ahell riees and 1s transmitted by

' fthe water to. the ball which is pressed againat the seat, thus

aae 2 g

-y -

RS

"';flene pressure in the generator shell, the foil diaphragm is

e i

_‘u(qee Fig.28) Nut ﬂ1 should be screwed on carefully, to prevent ‘
'f”Yﬁ%ling or scratchi g ‘of the diaphragm° S S P

-'preventing an ahrupt riee in pressure in pipe 2 and the geneu

'rator
.’4‘

fdischarged into the air.

wbeen previously tested The diaphragm 1s then placed betwepn'

' foil oopper foil is not to be used. o e
"?’If the dlaphragm worxing diameter ia 12 mm,'and when gas: o
_pressure rises gradually, theadiaphragn should normally break
a'at a pressure of 2
;. 2

0.7 kg/cm g.p. the
ffor a period of one hour and should not unuergo a defornatlon

fof over n mm.

PR

i Fam—

o ""ADQ"“W: T R I b A IR Vot

- 37 -

" In cases of oxyoacetylene flame back«fire, the acetylene

Simultadeously. as a resul* of the abrupt rise in acetye
ptured by the explosion pressure, and surplus acetylene is

0 p e r a t i n g thn 6 Gener a t o'r. The diaphra«r r'

. _,}1‘4

for the water seal should be made of a piece of foil that hae

The diaphragm ehould ba free of defects9 such as dents, )

%

scra tches, folds, etc.i

4 Diaphragms may be manufactured of tin,'aiuminium cr lead

‘a 3 kg/cm g.ps at a static presaure of
4 aphragm should retain itse gae-tightness

_‘..a

The diaphragms are checked for the above characteristics T

after they have been kept in water for a’ minimum period of t"p

: hours. o

. . ‘.,-.,.;'- - i . e
3 -7

fﬁ% In addition to diaphragm check*n the air—tightness of the:':

i iezaz ;ejsw th.ppentire water-aeal aseembly ie chs cked. This is done by plugging'f'" o

"};the acetyl B
"S*pe of T sicqiﬂ e efy ene take cfflnipple and bi Dumping 8@B‘in through o

‘«) t-

T i : Al . g :i;‘.‘.
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~’pipe2° until a pressure of 4 5 kg/cm g.o. is obtained inside JJ

.:che water aeal° All the jointa are covered w1th soap foan avi

_zitare then examined for. Boap:bubbles which should not’ appear j.f

*_'during the flret two mlnutes of: the test, if the aoints are tight

Prior to etarting the generator, check the following itens: !

a) See that the seala on the eafaty valve and feed water'

Y poir——

ilﬁregulator are intacto tt IR A
) See that diaphragm 26 6t the water seal and dlaphragm

'f331 in the generator cover are intact;'

c) See that preaaure=gauge geal is intact,_ A
or. etarting,'nroceed ae Collows: c'~*

5Q»:-:‘m:‘q-'¢'.'$l e

i T° Prepﬂrp the generator i
:J: a) fill the water - aeal with water until its level riaeo,,"'

?f*iaa high as try cock 24 o C
- b) open try cO"k 27 located on- the generator ahell wall, p{'~:’
.ki:;fand then charge water through f111er throat 8 into the A

r‘iftop tank and the shellv untll it begins to flow from cock 27,

c) open cock 11 and make eure that water is fed to the '

‘ retort;

d) cloee try cocka 24 and 27, cock 12 and throat 8

Prior to eech 1nit1a1 starting of the generator, t ahould

'ﬁbe blown off° Proceed as follows.' Charge bagket 9 with about

L1 kg of carbide, place the basket in position ineide retort 2

gL B
2w, Lt
e RREER SV

COm o

-;1and tightly close the’ retort with cover 10..3"
}' . Open cOck 12, admit water into the retort and use the
facetylene that hasﬁnow been produced, to blow off the generatorpj

" the acetylene to be ‘discharged through the water seal

The above blowingpoff should e performed whenever inter-
are in

1}vals between diecharging ‘and. charging of the generator
-5 exceae of 30 minutee, with the retort cover open
To recharge the retort, prOceed as follows: '

a) Open try cock 18, to dlscharge wator and gae.

e ad] ‘

B e 7”__.1.’?{",
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i e

: b) open the retort cover, remove the basket, clean the"

R

retort of slime, waah the basket and dry it without using an

':' open ’1ame;

x‘.‘

.c) add wnter to water tank‘z (eee Fig.26)

A‘-&'Jy&f?—;&;ﬁ» »

Do not open the retort cover until the eater and gae have“*
]i -been discharged from cock 18. ”, v _' f.v .

} A maximum H-kg charge of 25 x 50 or 50 x 80 emm granulated R
E: carbide should be placed 1nto basket 9, the carbide level reach-v'
ing the level of the basket top rodso

i
i
I

g

5% To start the venerator, open cook 12 and admit water into
i § During acetylene take off, see that the coollng water .
% témperature does not rise above €0° C (which temperature can

i‘ be felt by nand), and .hat the gas pressure in51de generator h
sﬁell 1s not in excess of 0 7 kg/cngap.p‘ O N
2 When the carb1de charge is consumed, water will appear -f o
: as soon as try cock 18 is opened. To recharge the generator, . B
b eioae cock 12, to cut off water feed tn the retort, and then'.ﬁ' o
E .proceed w1th the actual rechargin

% After the consumptlon of each 11uividual carbide charge, f'”
ggg add some more water to tank 3. To do so, open try cock 27 end
through the filler throat pour water into tank 2, until water

_flows from cock 27. Then close plug 8 and cock 27 Keep in mind,‘

that plug 8 should not be opened with the view of poarlng water -

o
&

into the generator, until the . pressure ie reduced by discharging
gue through cock 18 of the retort; otherwise water will bte =

T ,,.._;_,,,—w,.mu- wevpwt

preesure—forced through the filler plpe-union and air will pe-
netrate 1Lto the generator shell (Fig.20)

tempe-

ShOuld, after oeveral succeseive recharginge, the
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.540..
i 'shoalo be replaeede To do so, first cootioue generotor opera-
% tion until the last charge of carblde is consumed, and then
%?‘eremove the slime from the retort further, through pJug 25

% ‘drain the generator of cooling weter and, efter having closed
:plug 25, refill the generator with fresh cooling water. ' :
N o Prior to restarting generator operation, blow 1t off :

:1 w1th acetylene, as instructed ahove, ' o

| Check water level 1n the water seal at 1eaet three th°a
1-.:dur1nw a’ working shift and after each ha~k~ ire, if it occurs
. If ne*essary, add water to the water seal through tnroat
'22? until it rises to the level of try cock 24 ’ '
In winter, if the generator 18 stored in unheated premLSeo; V
oAt should te drained of water to prevent freezing,vWater is :
; ';1dralned o e o o
'a) from the 3enerator shell, through plug 25,

cock 18 and - retort 2

yf.gfb) from tank 2, through

o

[p—

“e), from the water seal9

ﬂt leas* once every two

*hrough drain pluge 28 and 29w

weeks SCrew out ‘the oheck valve.

'of the water. seal, clea.n it and check 1ts tightness ry water,

Prior to each recharge of carbide, waeh the retoru and the ’ )

icharge basker with water° o

- In the course of generater regairs or preventlve meine
.+enance which should be performed at least once every three
f;months, tboroughly check generator fittlnggand elimlnate gas
‘leaks in the Joints, try cocks and other cockB. It is recom-
.imended that the cocks bégreesed with terhnzcal vaeeline.
_ To check and adjuet the feed water regulator, proceed a8’
| follows (see Fig.26)v : e
“a) fill top tank 2 ‘with water (see Fig,26)g | _
b) tightlv close the generator retort with its covers; |

Declassmed |n Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80 00247AOO1?1’>(503600.C)1 2:
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c) usin° a hoee, connect the genera‘or retort through
‘try cock 18 to a cylinder with compressed .air. The compress: i
S - x air should be supplied to the retort through & reducer which

i :
allows the air pressure to be adjusted betwgen ¢ and 0.5 kg/cm g-p. 3

K . ‘ ~§ d) set up an sir pressire of 0.15 kg/cm g.p- inside the
F :if‘ T : ? tort (a8 registered ty pressure gauge 17, Fig-26); '
.-? - % f &) by turning cock 13 a mit water into the retort; then
§ slowly screw in regulator ‘screw 7 (see Fig.27) end watch for

\ the beginning of feed water flow, judging 1t by the sound of
flowing water»

! ; £) slowiy increase the air pressure in the retorto At a
i i

. preaﬂure of C.18 to 0.20 kgfem g-pe the flow of feed water

b
?
“
<

1

3
1

"into the retort is to be discontinued (as Judged by the sound).
i
Should feed water flow be discontirued at a preassure ahove
.4 .

4 2 .
0.20 kg/cmvg.p,, elightly turn out ecrew 7, reduce the air

————— ot

,ﬁressure inside the retort and perforn the. entire check once

dbe,

Jpp—

. aore. ’

s s P

”A'regulatof which is in a good conditioh, if adjusted to
- éu' off water supply at pressures of (.18 tc C.20 kg/cm g-p-
ok : _

°nsures resumption of water supply as soon &s the pressure

wdrOps to 0.16 or 0. 18 kg/cem g.p.
i -.nfter thls adJustment is compleled, proceed as follows:

——yr— ———

oy ey

t

g a) close cock 14; drain water from the retort and clcse

it, raise the pressure in the retort up to 0.10 kg/em g p.

and open ~ock 13 for one or two minutes. Close c00k 135 reduce
the pressure, und open the retort- see that the retort con~

taines watar.7
.:J‘

P

‘”.% 'b) drain the water from the retort, clcse 1, raise the

L aritye e e e e omlSSRl kTS nEelf s ey

2 _
, ~ Pressure to 0.20 ke/ <m & p., open cock 413 for one or two mi-

-

‘ nutes, then close it again, reduce the presSure an'1 oper. the
fﬂiretort see that there is no vater in the retort.

—— e S— - ; 7
!I{;ﬁi"(i_‘zq "-,:;ra-.c:y's—‘ by SV 1k SRS TR D+ AT g 1 1 2\,. i
T L : 0 i - = ; L EE < =4
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poon G0 Ty A Should the above checks give positive results, seal the

_feed water regulato _ _ _ ,
The feed water ;egulat r should be adjusted only after

feoall faults in the reguldtor {teelf have been eliminated, and
'“the adjustmenu work should be supervised by the head of the

S ’

_pshOp or & foreman° :;“

The d.aphragm safety valve ehculd be adiusted only after

-

aoue T‘:.:; \{ rn r‘“—\ g
] t
H

'-Vrepairs, or 1n caees of slackenlng of the epv:ng. The safety

-
40

.-’) .‘

Ljpvalve should guarantee full alrntigbtne g at & pressare of
C. 69 k%/om gePos and the discharge of acetylene at C.70 kg/cn
. SeFo, hus prevent1ng a preseure ioe inside the generator shel]

'A;When gas pressure ‘in the shell drops9 the valve discontinues

sgss discharge, tn mir;mum dlseharge preSSu*e being 0 65 kg/cmg. p.

S bau,ﬂ g

"r

'=-;ATo adjus» the valxe, proneed as follows:

) Remove tre seal fron the velve-

. 7;b) Raise the pressure 1n the generator shell and by turnaj
H::inv adjustine nut 30 ad*ust t;e valve for the commencement -
"fof sir d1scbarge at O 70 kg/cm g..p° \See F1g°?6), '

O c) with gradual consumption of 8¢ lene from the generator. |

make sure that the valve discontinues gas discharge at a mini-
‘ -2 o , : o

B

'__mum preseure of 0. 65 kg/cm gop.
d). sesl the safety valve asain. _ N
For principal troubles which may be encountered dur1ng

‘generstor operation, and for th e1r remedies see Table'j helow.

able ,. =

.f;deuble R ' Poesible Ceuee ff o Remedy:';_f_

11 Failure of water a) Weter feed pipe " a) Remove'hose from
feed 1nto retort.; at feedwater rezuiat- water feed nipple and

or is obstructeda;; clear pipe le&ding




fﬁﬁéﬁéﬁx;ﬂ;;

;to retort._e" N
B f;b/ Screen filter located ‘b) Carefully remove

S A, pipe leading to- feed ‘the regulator. with-A‘

Ay e Tt athe e "“.'"f'f‘-" C et o e

"Ef*gwater regulator ie ob- 'out impairinr its

*Zfstructed._v“-‘ i;:-v ;_",”adJustment re40ve

AN,

L Pilter; ‘rinse it and ;':
A 'place it in poeitlon
;;ﬂ}c) Feed wator regulator ic)RemOVe and rinee feed
:Li. is obstructed.  :: }rA‘_jwater regula.or, taklng
S e ‘7-}apecial case not to

B ”}g';f.}ﬁﬁ;?;;i':-fla‘;impaif its adjuetment

i.a)Plug of retort: chamb- - a)Tlghtly screw plug “
i.gpressure ineide ;;'e:fIf is noﬁ tight end 1nto-pipe conn66u9r -
f;;}é_;;!generator rises “‘vpermits”ges te"leak: Ehdl aﬁducdﬁsune-carﬁide _
. '3f:to 0 7 kg/cng.p.u too much water hae flown nharge w1thout openinétr
‘jand acetylene dia—' into chamber II. "_ '}retort i _ c
charge through eafev b)Hole connectlng cham-Ab) Irrespective of gas‘::.u
"'_‘_gty 3@17& beginsf.f bers I & II 13 plum-" lossee, consume carbide B -
SN R ged with slime.} jt"’charge without openlﬂg f'”“
I S retort. 'i' S
L- During eubseouent .
fﬂretort recharge elesr
hole eonnecting chambers?'J.
Te1I o

3e€hen acetylene con~ a;Carbide possessing a)Consume vne carbide ‘

Suébfion is diecon- acetylene yield of charge and for suhee

tiﬁned.preesure in- ”.below 250 1/kg nes quent chargea use car-

rator riges 'been used ?ef- - b.dﬂ ef mlnlnum 25u—4/b~

B “"'*'T’“F“s---v-n— —
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.7,TRouble ;~-u;"' t.pésslble Cause " Remedy

' 2
to 0.7 kg/cm 8- Do

1n less than 10 min,

écetylenefyleld;"

jfresulting in acety- b)Carbide granulation b)Consume the carbide
7

,1e1e diacharge - in sizes below 25x50mm charge and for subae- .

; through eafety valve. heve been used. quent chargas use can—jx
' -‘_'. blde of 25x50 and’

B 50180mm grenulatlon

PTG LA

c)ﬂater supply cut off c)ﬁeadgust water sup-

3

has been adjusted for ply cut off

I e

'y pressure above
2
o 2 kg/cm g.pe

ﬁhen acetylene is a)Water supply cut off a)ReadJust water sur-.

4
belng consumed pres- has been adjusted for ply out off as re-

; sure 1nside generator a preesure below

quired.i'
0.18 kg/cm g.p. '

shell remalns below

2
0.1 kg/cm g- Do

mem e w MR AT A L B S W T M S et TR e S P N T R S TR Rl ur Vi B Ve

ﬁ . Cylindere,‘valves and Raducers

. Oxygen is transported and stored in cylinders (Fig 29)

.which are manufactured of seamless steel tubes.

A aoaliter cylinder contains 6,000 liters of oxygen at a
preesure of 150 kg/cmz. The thickness of the cylinder walls
iis 8,0 mm, cylinder weight is 67 kg.' ' -

Oxygen cylinders are painted blue, with the word ”Oxygen"

L |

marked in vaacs

,",!! P

Acetylene is simetimes delivnred to the working site 8180 ‘

""in cylinuers (Fig.30)

DEER A 3
‘}5 8“5?1 xcisxen°3‘ X
b asd
t g
T E - (’)?f_,—rtﬂ u*svpu { »', HE S st o e.].?v" } wr v,;;' .

Y Pt g gy T T
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1—cy11nder' 2-bottom; 3=-throat-
~4-ring; S-cap; 6nvalve' 7-s8hoe;
)lcngitudlnal aeetion." '

} Jexternal view.

g .
(
L
3

*.’-hroat and the porous matemal is impregnated mth acetylene.

ar
e

Rpodorswsid paspes

Hopysnsi 8ud

E 1. .

j . ‘ ;

1

i

.

1

1

E(- ! s s
&liter ongen : F1g.30. - o-1iter acetylene

cxlind er: '

-eylinder: -
ﬁ-cylinder. :_-bottom 3—-throat-

A-porous fill:.ng, S-Uap,

6-valve; 7ashoe i 8 )Longi tudinal
o o SLclvou
9)External view. :

fm acetylene cylinder is filled mth a porous material

(ﬂr-‘lOO) eonsfls'cin5 of activated charcoal 1mpregnated with

ece tone. -

'I‘hen an acetylene valve is screwed into the cylinder

crewed' dom over t‘ne throat of the cylinder. B

' ,.,'A.Once 1n @hrjee yeazje 'ac‘etylene cylinders, as well 28 oxy- R

o AR Y, O

T

i

vw{
1,
1 1%
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.© :gen cylinders, are subjected to a test in the works where they
G Co oo Witk
~ s ) "are charged\gas.
_,;v.f_i b % After each test, the test data and the date of the next
SR ! 3 o :
o . t _;gobngatory teat are stamped on the cylinder wall.
; | % Tnus, 1f @ cylinder hes been tested on December, 10,1953,
. - l ;:?stamped on ifs vall will be the date of the next test-Decem-
. Iver, 10, 1956. - R
| G 8 Until this date, the cylinder may be repeatedly filled
! } S e a .
T . P with gae and used as prescribed.
< e < -4 . . ‘3. ! : i i .
; f. U L
\‘::'l . -’k . ’ - .
rgf;%“‘ . b Fifri il li 3
L Sooiga, ¥ *g ] = i
E : e | 5 - RA g 1
L A C p = \s
] M T .:é & ! ‘I‘
? : N [ B A i
/. L o~k
| . %ﬁgm@*
R Gimer i el ;
= i . . ¢ ?kﬁ-_’%;ﬁ? i
o . 5 ?‘EWZ/{.| ﬁ ?
" T / i :
o bk 4 4 .
& ; & E & :..:}’ f"% > .
- E E Bd i SR a3
o -1 4 Fig.31. Oxygen Valve - Fig.32 Acetylene valver
A 1 -, T,
: P | i . - £4 s indle;
. . ;- -7 .1 1=body; 2~hand wheel; 3~-stem; 4-bodyj 2=filler; 3-spindle; .
»‘.0; ' q % Q-intgfmediate coupli'ng; A—Out{et; 5-valve proper; 6-packing
\__;’ ' B ¥ 5-valve proper; 6-packing -gland. : :
{ - 4 gasket; 7-closing cap. _
| t% After the said date, the cylinder should on mo account
- B} L. ~ - . . . . .
':J ' .21 "% be used and should be sent to the woriks, for retesting.Ace-
A N : %% tylene cylinders are painted white. o
- é | S @ The valves (Figs.31 & 32) are designed to facilitste
et <ot % eylinder £illing and discharge of gas during welding. The
= ;Ej_ . .« 127F valves are manufactured of bress and ere-screwed into the- - - -

Sy T A
-
Fl
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cylinder throats.” N

b According to the gas used in the cy11nders, the valVos

are claasified =Y ] OXchn ari acetylene vulves.

o

Pl ™ f-v‘lé'n:':‘v

- ‘Before etarting work, the valves should be thoroughly

nspected and blown off°

‘ Uurlng blowing off, the operator ShOuld ﬁtand to one

TR L

Ehﬂvside of the valve outlet. beceuse, otherwiee, ‘he may bo w0uni-
R
f:ed by fine metal particlee being blown from the cyllnder.

To check the valve, 1t °hou1d be Opened WithOut usiﬂg
"any toole, by a short turr of the hand wheel If tne va1Ve 1s

f_'o.xt of repair, it will fa11 to open, and m: gas will r.o+ he

‘w"discharged 1r0m the cylmnder.

Un no account should. sueh a valve be 4 isassemfled at tne
e of wor'; ﬁ cylinder w1th a defective va’VA shoal: ne eent

S ck to the works for repairs.'

) fq.r.altrﬂll/lﬂﬁﬂ .

IR ['Hsij%,v
& om8od x seawosrer A7
y I51C0N000.q= - -2
inlﬂ:mm | #siz0 247
arz

. B e :

b ﬂmdaﬂxumm =2
. mﬂwy NUIKO20
: dﬂlll(llllﬂ

© TREEE )T .

P P . . -._.L_,._..'-‘_...‘.'.‘ .

"Ff 33. - Schemﬁtic digy ran of redacer

E . . . ,
R & ﬁ-high—pressure chamber 2-reducing valve 3-closing Sprin ,
7§, iflow pressure. chamber; 5-diaphragn; 6-preasure spring; T-adjust-
g screw; 8) Gas from cylinder; $) H.P. pressure gsuge con
ection; 10) L.P. pressure gaage conﬁection° &1)688 Outlet

z~Reducers (f& 33) ére deei~n°d to enaare low constant .

ressuree of the aeldlng gaa.::‘ f'fff?f'

: : - eI TR = , “?; T 1
& il 3 : I ;.‘:-' ; s, -._. W
. Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80 00247AOO1300300 01-2 ==
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";fug.;v;}.-

: The reuucer comprisee hiéh-preeeure chamber h and low
1€_preseure chembcr 1. ‘The opening through which the two cham*ore s

communicate is closed by reducing valve 2 which is pressel
"hamber h

against the edges of_the Opening by closing spring 3.

14 is closed by diaphragm 2° connected to. valve 2. located on

the opposite eide of the diaphragm are preasure spring 6 and °

:J*fjadjusting screw 7.'~" .
When the reduncr is not in action, preseure Bpri!g 6 is

R taarn

i%ﬁ%ireleased- cloeing eprinf 3 tightly pressee valve 2 againat thex
'iOpening. thus preventinr the gae from flowing into chambe“ i_ o
?fWhen addusting screw'l is serewed in, spring 6 ie conpreseed o
5and presees asainst diaphragm 5 which forces valve 2 to shift
and Open for passage of the ges 1nto chamber 4, o

Should the rate of gae eupply and gae onoumpfion in thc

o e smwzew e ey
. - E o : .o s

i“:reduccr be equal, the working pregeure ‘remains constant, and
:;-;diaphragm 5 also remaine in a constan“'position. Should gae '
gi.consumption become greater, tbe preasure in chamber o begins
% to drog. Thie reeults 1n valve 2 being Opened to allow increae-
S _%ved gae’ feed into the low—oressure ohamber.' S L
‘"if?'ggii._ ) decrease in gae conscmption in’ the course of nelding
,%;fcauees a vreasure rise in chamber u of the reduccr. Since the
§ .force apglied to diaphravn 5 increaeeq, the diap“raon deforms
¥

—;‘in the opposite direction. thue allowing closing spring 3 to -
"'press valve 2 against the opening. When gas coneunption from
the reducer is discontinued, velve 2 ‘automatically closes.' '

The gaa preasures in cbambere 1 ani 4 ere indicated hy

: pressure gaugeso

o The above dcacription covers ‘the porformaﬂce of the 80
' called einble-stage (or sinvle-cvamber) roducers \Fib.,&)

= However, sin&le-ete5e reducere nave an important weak ooint _

e . when uaed a8 acet;lnne reducera. _'-'

: Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80 00247A00‘%300300001 2
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Fig. 34. - Model PK-zg eingl&-chamber ongen reducer- -

‘1-coup11ng nut “2-connection pipe; }filter; h-heut ahsorber'

%presmeogaugee- a-preeeing epring, 7-ad4ueting ecrew,
12-eafety valve, for measuring erorking preeeure, 13—stop valve =

When oxygen preeeure is reduced from 1‘50 kg/ enm to the -

s -
wrking pressure of 3 ke/ cm, an 1nteneive temperature drop

occure, which reeulte in the freezing of valvee and reducers,

eince gaeeoue oxygen containe a8 certain percentage of moieture.

The tm-etage (or two—chamber) reducere (Fig. 35) are

free of these defects.

| The epecif;c deeigx feature of these reducers 1iee in

Atbat the proeees of preeeure reduction is eubdivided into

two etagee. Thue sn abrupt temperature dI'Op ie eliminated and. .

: coneequent),y, the danger of freezing is ‘8180 abol_iehed. Sueh

a reducer is in fact a combination 6f two- redxi'cing _vélve. 86-.

Qeatud 10-intemediate aprindle; 11-reducing valve- ;

:7CIA RDP80 OO247AO 1300300001 2 T
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' gemblies, with two reducing valvea and two reducing chamters.
V "fhe tv&o»étage reducer ensures smooth low-gradient pressure re=

--dlxctioh, thue not 6n1y eliminating freezing hut also contritut-

ihg to the ﬁa.intaining of a .conatant value of required work;_ingA

e = vy e

- -pressure.

S
EX

e ;g,ovlsv ¢4olagSP

e epo e

pES

e ezaet Cigreme o tesmrey

) peinted in different colours end are pxiqvided with different

" €ppliances for securing them to corresziohains_gas cylinders.

B
el DY

.z.[&néués 81109,

nt et qeoubox 8 _

T pm s e e
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T T e T e RIS

: ety hs f ot il mn AR
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‘Mg, 35. '« Two-chamber oxygen reducer. 3

‘1-'-coupiing nut; 2-connection pipe; 3-filter; 4-heat atsorher;
5-body; 6-pressure gauges; 7-71-st stage reducing valve;
8-18% reducing chamber; 9-adjusting nut; 10-main pressing

_ spring; 11-pressing disc; “12-diaphragm; 13-intermediate disc;
'Y4—stud; 15-closing spring; 16-2-nd stage reducing valve;
47-2-nd etage reducing chamber; 18-udjusting screw; 19-2-nd stage
" pressing spring; 20-safety valve; 271-reducer stop valve. :

ki

| Aéc&rding to theg.va's'they'are intended for, reducers are ' |

- -

S A

5
2B
¥

For reducer distinctive colours end methods of ocecuring
"l“al:_‘le' h, T . T L

nitized Copy

— - g — P ertnana LLy, Ty R e Wy O R
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Table &
e S - e e . '
T VWorking zeb “Uxygen “Hydrogen Tcetylene |
| Reducer colour  ILight blue . Khaki - .  White |

N iMethod of ee- Coupling nut,vith Coupling nut, with Clamp With
Y Ceuring a/ -in. R u. thread 21.8-za die. L.H. prcsains
- '. e pipe thread screw (See E‘1g 36)

The 21.8-mm diameter thread is used for the va1Ves and

freducere of all cylinders intended for the storage of inflam-
S 2

v mabde gases under a orelsure of 150 kg/cm .

ﬁgf f Qhe Model PK-39 single»etage oxygen reducer(Fig.3u) ie

X

g e v
oy connected %0 the valve aeeembly by means of coupling nut ‘. cas

fflowe along the bore of connection pipe 2, pusses tbrough ftl-
‘ 1 and heat absorber b, and entere the high—pressure cham=
*ber of the reducer. When preesing spring 6 is compreeeed v
f;meana of adjusting screw I to meke diaphragm 8 tulge so that
stud 9 of intermediate epindle ﬂO is pressed egainst reducing
iy valve 11. end the’ opening for gas flow into the IOWhpreesure '
chember is freed Gas, on entering the lowupreusure chamber,

expanda and reachee the required working preeeure which ie

&

2
Avmaintained epproximetely constant in the ‘process of work The

‘ lowbpreaeure chamber is provided with spring-type safety valve-'

'!‘

) 12 which bleeds gas into the atmoapgere, should the gas pree— o
g egre riae a8 high as 20 to 25 kg/cm g.p. StOp valve 13 pro— B

%
Y

e~vided on the reducer permi ts discontinu&tion of gas coneumtion

whenever neceeeary. The single—chamber reducer is eubjected
to fr ein» et high retes of gas coneumption, end eapecial]J -
in winter. _ ' ' e A' : _‘ﬂ"". T '. '
The acetyleﬁe reducer shown in Fig.36 differl from the :7'
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!-sa-f
.:of attachment to the cylinder,i e. & clemp being used instead of

RS the coupling nu.t employed on the oxygen reduce‘. o

b
. "'!
Fig. 36, Acetylene reducer
§4 : ]
3

A

The two-stage oxygen reducer (Fig.}S) has high - mean,

Foimd

and low-pressure chambers. Gradual, succeasive expansion of '

the gas takee place in the mean— and low-»pressure chambera.
Oxygen paeeee through filter }_, heat abeorber 5 e.nd entere
s the high-pressure chamber, where the gae pressure is equal

to that inside the cylinder. Further, through reducing valve '

. '1 gaB entera the first reducing chamber 8 and expands here

R R A

2
to a preseure of 35 kg/cm 8. P. 'I‘he pressure velue in the

intermediate chamber is adjueted by meens of preasing spring
§

'10. This epring, acting through disec 11. diaphragn 12 and

BtLd 14, lifts valve 7. Valve ] is moved back into its ini-

tial poaition by meana of clouing spring 15.

Having pacsed through the second reducing ‘velve 16, oxygen

entera the aecond reducing cha.mber 17. where 1t expande until

5
e eI e g e s

its preseure dmpe to the nomal >rking value. ‘I'his value

L . 2
R ‘may be set for preesuree vri%hﬁ:n s range of from 1 to 15 "g/cm 3 p.

o,*,_

by mehne of ad:]usting screw 18 Preaeureﬂ are indicated by pres-= )

B s

::ewﬂwm;“*y?rrﬁg;zﬂ; R T o

" r1 e LS 3_:7._ e
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i'aure—gauges 6.

* The following rules should he adnered to when using a reducer:

1. Prior to connecting an oxygen reducer to the cylinder

velve, moke cure that there are no eigns of 0il or greeee on
? tho reducer coupling aus ¢ if de%eeﬁed, 2goreughly waeh tne -
| ‘Peduger i th eirerefeuengine gocoding e‘d\fﬁ 1% Rememm ,
év'ber that compreeeed oxygen on .;eming into contee% with oii may -
"icauee an explosiona 3

2. Blow off the cylinder velve in order to remove dirt,

"'? ahavinge. ecale and other mechanical admixturee that may cauee
3'?; damage to the reducer.' o _' i "' : f L _
' 3. Prior to connecting the reducer, make eure that the o

PR

'?;;eddusting Borew is fully turned back., '_ ”f’eﬁ |

a. After the reducer is connected, elowlj Open the cylin- _d
der valve.‘Then, by turning the adjuating screw clOckwise,"

g adjuet the preesure gauge for the required working preeeure.

Normal oxygen welding pressure 16 1. 5 to 3.5 kg/cm g.p.

5. On completion of work, clOBe the cylinder Valve, dig-

charge ges that has been left in the educer, and releaee the .
hpring by turning the adjustino serew counter-clockwise.' .
' 6. For ehort periode of stendetill, it is eufficient to
'cioee the cylinder valfe.i' ' S : '_ e .
ez ﬂ. In ceeea of freezing of the reducer. use only hot water.
..:'Ef or steam for defreezing, DO NOT USE an open flame for tnie o
d;mwmwm" ,' . | _“': ;'.'d_ '

P r i n c i 53 a 1 reducer t ro u ble L 'a n dfﬁ

t h eir e 1 i m i n etion

1. Leekg;gointe. During reducer operation leaks may deve10p
&t certain pointe, thus incressing gas loeeee. In order to -
~detect 1eaky Joints. attach the reducer to the cylinder,close

'its etop velvn Open tbe cylinder valve, ad;us‘ the working ' au‘-




,;p;l;:-.. N R g S

- -;; _g;g,'vj -_'*- sn -

fpreesure and coat the reducer aith eoapy water. Soap-bu}-blee 41."
will appear at painte of gas leak.‘row remove the reducer fron L

the cylinder and eliminate dotected leske sa. deserived. below.'i;;"’

e PR,

,~(1) Ieak under cOnneetion pipe coupling nut ehould be ;." S
ﬂeliminated by tightening the nut with a wrench or. by replacing=tg':,e.‘
' "faffﬁgﬂ} “the. fihre gasket. L S | e

UG-

v, = 6

2) To eliminate leake from under preeeure -gauge unions,

itighten the preasure gauge nut with a apanner ‘or raplace the’ fpm
jfibre gaaket. : » R A .

P

3) Should the pre-eure-gauge caae prove to be 1eaky, this

Cretiie o ks e e

vmeana that the preseure—gauge spring pipe is not air—tight, _'.

fand the defective preeaure-gauge should be replacedn

a) If reducer cape are not tight erough, tighten them up

with a epanner or replace the fibre gasketo laid under the caps;

e siatndh g n s ek PR ey 7

-'4“5) Should leake eccur under the reducer covere or through

2:13-;*.th3 cover holes. téghten the covere with & apanner or replace
R the gaeket; if thia bringa no improvement, replace the rubber |
' 3 diaphragn. o : o

“_ge) To eliminate Leeks in the eafety valve, discontinue."
gaa flow" through the reducing valve. N T E
“li:7) If the packing gland of the reducer atOp valve proVee ;’ -

fito be leaky. tighten the packing gland nut; ahould gae continue‘ -
'V{f"to leak, replaee the packing gland gelkete. '

=2 Bpontey 'l:;ow; fho uaual eauges of apontaneoue '
" fsee tlow aror Sl T

X
ormen

.11) foreign motal artioles. auoh a8 Bha?ingg' 'cale, eto.,',”"'”
e ﬁhioh gat undgu thg ?alvee; : 4 : ,

s

. 4
J T T T I
SIS UHE. it s T

. 1’. dk) aaggiag of an ebonite gaaket or ateel pin inside the g itﬁ;'"f:?*
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5) damaged or alack closing apringe
6) Jamming of a valve inits valve gnide.

fo eliminate epontaneOua gas flow, diaaaaemﬁle and thorough-

: r;x

r
‘éz g ly examine the redueer, 8hould foreign matter be preaent under
~£¥;e the valve, clean the aeat and the valve proper and grind thea

r'i 8 in with Noa. 140 or 170 emery paper. Prior to inatalling the .
'3~; ipvalve in position, thoroughly blow off the reducer, in order ‘Vl T

to remove metal particlea and ahavinga which might have left in the '

P

‘7* redneer paaeagea. If the valve packing hae loat elaeticity, or the d
le:ateel pin bae sunk, the velve should be replaced. o

f-_ 3 Obetructed reducer. The reducer filter has gradually become d

_clogged with the particles of rust, acale, dirt, etc discharged _i<?

O e L e
. T oo I : - .

.~r,§

; from the cylinder or niping and detained by it with reaultant o

o hampering of gas flow into the reducer.

‘ For the abOVe reason, the filter ahould be thoroughly

S

il

fcleaned of dirt and ‘then rinsed. Thia ia to. be ‘done at regular
ST intervals of time by turning the nipple out of the high-prea—

ns

aure chamber and cleaning the filter located under this nipple.

iy

. Should the matal screen of the filter happen to te torn, ‘the
B : . o

-acreen ahould be replaced.

4._Drop in working pressure, If the adjueting acrew ia

.
-

SRS St S ;ereeed in as far aa it will go. and the working preaeure L ' !
LT e fatill remaine comperafively low, this shows that the reducer o -“_!

1

uia out of order. The cguse may lie in the breaking or alacken° '.:

o
0 1S A e TR 3¢
" . o

aé{jgefg§7i} : Tegsure begina to drop or fluctuate sharply, irreapectiVe

£ the fact that the cylinder atill containa a conaiderable

T e T T,

L ST i L B R EE NG i B e T "
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i
-inlpples for comection to the flexible rubber hoeea

'siEach torch is furnisned with a complete set Of tiPB ?

:_”reducer by the use of hot water or steam. After warmlng, th2
' [

: reducer should be blown off and only after this the work may

oy

§ 9 Welding Torches and Operator 8 Tools

{3' The mixing of acetylene and oxygen and the producing of
5the weldlng flame is performed by the weldzng torchee

- 'According to their prlnciple of Operatnon, the weldlng

- torches are divided into two grOups, i.e. low-prcssure \1niect—

;,orhtype) torches and high-preeaure (non—injector—type) torche

An injector torch can be operated at an acetylene inlet
-2

'“preseure of 0.02 to 0. 08 kg/cm g-p. and an oxygen pressure’

: 2

: ,of about j.O to 3.5 kg/cm 8. p., irreapective of the tip belng
'"ueed. In high—pressure torches the oxygen and acetylene are'

- admitted at an equal pressure of 0.5 to €.7 kg/em g.p-

la¢§- In aircraft repair,'the commonly used torcheg are thoae

.of the low-pressure injector type, i. e.‘Modele cr’m-u7, U and

'"Llliput i

é‘

The welding torch (see Fig.}?) coneists, in the nain, of
the b°d¥ tip and end plece. ' ' : AP

e

The body ie that part of the torch Which contalns pass&g°s

!\

':for the acetylene and oxygen. The body is provided ‘with tno
The body

_;aervea eimulteneOnsly as the torch handle.
S

“.ﬁ. The torch tip comorlees the injector and the mixing chanker
the_tips. a flame of reQuired 1ntense1y can be obtained
' The end pert of the tip through which the etroan of work-
g mixture ie diecharged is termed the end piece The end

By ':hangi ng

-

1’

-,

——
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3 37 - Model CY Weldirg Torchc

v

1-oxygen nipple; 2-acetylene nipple 3=pipe; awhendle- '
"6 & 6-valves; T-intermediate pipe; é-coupling nut; 9-injentor,
l, 10~mlxing chamber; 11=pipe. ﬂ2=end piece° '

'4The Model cg univnrsal welding torch (see Fig.37) is'
deeigned Aor the oxy:acetylene weldlng of metals of 0.5 to
‘30=mm thicknese. The torch is prov;ded w1th a set of interm
f ehan;eable tips and a eutter, all these tools belng made of
. brass or red copperq The torch is termed un1vere 1 since it

A

. fé euitable for welding metals of dlfferert eections, as well

o g STAm T g s £ Ty
M N N

a a8 for gas cuttlng. . L
- l Pl f" ‘7
L F *’2% In. thie torch oxygen admitted into the torch tbrough the

u:rubber hose attached to nipple 1 paesee further via ‘pipe 2‘

o

-itinto the central ogening of injector 9. The acetylene fed
o
"through the hose via nipple 2 and hollow handle & entere the

o -2 e} s A e

.1ntermediate pipe torch from whlch it flowe into tqe circular
paseage of the in;ector. Oxyyen, on leaving the in;ector nozzle
bore at a hlgh ve10c1ty9 createe a vacuum inside the circular

’j ingector paesage and thus sucks 1n the acetylene. The quantities _'-

o M
B e s el i S
e e 20

ﬁ‘f gaeee admitted into the injentor are controlled by meane of

-ve‘veo 5 (ozygen valve) and 6 (acetylene valve), The tip 1s

attached to the torch body by mesns of- coupling nut 8, which |

' ‘ie ecrewnd down on the threaded length of 1ntermediate pipe 7.,'
Steﬁped'on each tip is a figure *ndicating the aeety_

""""‘2\-—»~—...._7 ;_____,,‘A/ s NEE N TR
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o consumption (‘l/hr) for which the particular tip is designed
“LT . The "Liliput" torr-hes differ from Uodel CY torches both |

: 'ilif.iin weight and intensity of the welding flame.> _ _f L
fﬁ;, For the Principal Specifications of the 1njector torcheﬂ  _,

T T

A-manufactured 1n the USSR, aee Table 5._ oo e T

[

| WRE eI Y VHmE CT IRy o5 OM . OFW T

[ o0

1 Baximum thick- 0.5 0.2 to 0.5 ~ 2.0 0,2 2.0 0.2 to
i ness of metals to - to to ~ to to -
S welded 30,0 . 4.0 6.0 20.0  &,0 20.0 4.0

_l-.,.‘,,,; —
S

' '*‘;f 'Number of tipa ' 8“7 2 - _ &_}.ﬁ4_

G '_‘_.ﬁhd:piecéa, " 1t0 00 to O te. 2,35 00to 2,3,5& 00.to
7.1 pumbers 7 0 2 .3 . &6 . 2 6 - 2 .

L

P e

- < 1; The gas welder is required to vear 8085199 With blue
k ; Tor dark glasses when working. On the work site he should be
R  ?’1¥provided gﬁth hogeg for gas sunp‘y, a wedge—pointed heamer
i. '“%'i;for chipping ecal° from the welds, 'steel brushes for weld
s l; . §1ean1ng, a chiesel-type hammer for cutting away solidified .
g8 “drops of depoeited metal, pliers for hendling lgnt workpteces
: 'iit;fduring welding, a piece of cnalk used for plotting or marking. B

-iapd a. box for etoring filler rods ‘and studs.

A e A e e Al 1.~-_-¢~

RT3 Lot [N -
K N . b o
v e LA A U BT YA S T Y gy T s e
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OXZ-ACETYLENE W”LDING TVCHNIQUES AND DRACTLCESI

§7ﬂ0. Gas Flame, and Practical Methods :

of Operating the Torch

During welding,_complete combuetion of acetylene in tne
_atmosphere of oxygen takes place in two etages, nameIJ pcrm.:‘
u;jdiﬂitial combuetlon of the acetylene by the oxygen fed Fron tnP‘?;
torch which takes place according to the reaction.f -
MRS ng:’..:'; %; ~f; CHF0 =2003%H, , Lo
R ' 22 2. 2 o
,y;:\and combustion of the acetylene by the aid of atmoapheri» oxy~: -

gen, accordino to‘the reactions :

*
] uco 2 2H - uco 2H o
B 2 30 2 2 _ el
o j;"., In order to obtain 2 neutral flame, taking into considem‘ A
‘t‘ } ’ )
‘F~’ ration that a certain quantity of HO is also produced during
v the first stage of combuation, about 1 15 volumea of oxygen .

:'j are introduced into the torch per "olume of acetylene. _'-

ok j"‘ 1) take the- torch by the left hand. | o
R 4 2) by the right hand firat turn the oxygen valve 1/3 o;

'4) adjust the flame."'

:1Immediate1y after the torcn is ignited its flame may bo -
three different kinds (Fig 38),.depending upon the propoi— o
n of the gaees,vnamely-'s) a neutrel flame, 2) a carboniz«

ing flame (with acetylene aurpius), and 3) an oxidizing flame -

‘(Eith oxy sn. sur;lue). Ferrous metals are, aa a rule, welded

et LB i, o
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'.. w.tth & neutral flame. .Non-fez‘z;oue m.e"cals. ah.{.i.'alhlo&»e are nor-
lﬁﬂ' g. mally welded w1th a flame containlng a small acetylene surplue
o { | The use of an o:ddizing flame for the purpoeea of welding 1s
. not allowed. .' . ' '

38 Kinds of acetylene flamesz

fl-jneutral flame- 2-r°ducing flame ; 3-oxid1z1ng flame. =
-.;3 o ..

The flame ie adjus

ted on the basis of its external appeaz\-
anee. In order to be able to ad;just the weldmg flame, one

ahould be familiar with its composition and shape.

i t.‘flene enste.' It 19 longer than the neutral flame. A thin

: :-lager 01 fnee carbon having the shape of a te.ngue c&n be seen

..,.4. ‘“'-_Tt:;':‘:_s I-tgxlg‘(_}, [l it .' N

¥
:f‘_.
iTy fov
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to separate from the central nucleus of the oarbonizing flaae.
Should the aeetylene surplus increase still more, the flame
. becomes noticeably extended. The centrel mucleus merges with

1 the flame and has an orange-red colour. The ogidizing flame is
j _ S

obtained when the prOportion of the gages iqﬁ;“__7>1 2. The

212
oxidizing flame is shorter then the neutral flame. The central

nucleus is somewhat shoriened and hao the form of & sharp

e i - -

cone. The oxidizing flame is of a violet colour.
- EE 4 ) = ~' . . .

By et om

{;{ ! !
%
. |
. i
: {
— :
R | N
- % - 3
A A i
_E. g 1
C L ‘s 1
- b4 { :
Lo 3 |
._ ) ;
¢t 4
: ! S 3
¥ ’ '

Fig. 39. - TIemperature zones of an acetyleinte flame:

Ancentral nucleus; B- middle reducing zone; C = full comooetion
-500e; 1) Temperature, deg.C,

y’The temoerature of the neutral flame alters a’ong its

i 1ength as shown ba the curve in Fig-39

B el

iThe M ghest temperature, approaching 3100 c, 1s produced

1n the centre of the middle reducvno zone of the fleame, at a

distance of 2 or 3 mm from the edge of the central mucleus.

. 31b ensure obtaining of & neutral flame, at the beginning
:
e of’ WEIding. adjust for a small surplus of acetylene in the

o flame, bearing in mind that in the procees of work, owing to

o the-heating of the torch, the proporticn ¢f the gases bheing

T

At S o T E
: ".s_g 1"‘1:45_. t‘rf']*.'x*.h}:"
i [ _r,: 2
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N e : Lo :
f§¥§ S ’ admltted may alter 80 that the percentage of oxygen will i
: N T : o o .
B 'fcreaee

It ehould also ve remembered that, _when the flame e ad-
'tjusted ag required, the acetylene Valve should not “ba fully

iOpened,_as otherw1se there will be no poeeibility to elimi—

P e e T

' 7nate a eurplus of oxygen resulting from heating of the torch. |

. o To adjust welding flame, proceed as follows-

' Altf;fi . ‘Take the torch in the left nand. '

i -f 26 By the right hand open the acetylene valve 80 that
a deflnitelv carbonizing flame is produced - '

3 Gradually open the oxygen valve until the flame nucleus

._.,

"A?Pu«hecomes sharplj distinguiehable and dazzllng whitc ir' colour. f o
Operating the Oxy—Acetylene Torch '

_? Prior to’ starting work, check the conditlon of the torch.
"{Prnceed as follows. Slip the oxygenehose on the oxygen nipple.
&fHavinv adjusted oxygen presaure in the reducer, open the oxy-

'?gen valve of the torchc

A deep vucuum should be produced in the acetylene side

ﬁio.”the torch, which can be casily detected by preesing the

1 r:finger to the acetylene nipple After meking sure that the re-

.

;ff;iﬁhired vaeuum exists 1n the torch bore, ‘connect the acetylene

éihose to the corresponding nipple and gtart work.

Should there be no vacuum 1nside the torcn, or should

. the vacuum be too weak, remove the tip ‘and inspect the tornh[

The follow1ng reasons may account for the ahsence of va-

umr

1) The 301n hetween tne injector and the nozvle on to .

: “hlch the indector is fltted when the tip is placed in  post- -

S S - P, r F S -‘ _.~_‘ i l’ﬁ :;i § M‘?,

| B N > ' .,,1 : %
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2) The end piece, injector or mlxing chamber are obstruct—
ed, which hampers oxygen dlecharge.:mo ellminate this defer.

clear the correSponding bore inside the torch

,;iﬂit.- 3) The joint between the acetylece and oxygen paseages h

jis not azr-tlbht. To detect the leak, close both adjusti"g

l’;l;valves of the torch and apply pressure through the oxygen nlpo

i ple. Should gas bleed tnrough the acetylene nipple, it ehows

5 iﬁthat the oxygen pipe ie leakj. In this case the torch should
:“te turned over for repairso ' o ! j_

£ ShOuld shot-llke cracklng Occur when the torch i° 1gnit»

d, or when no surplus of acetylene is attalned when the acetyn
ene valve ie fully opened, tighten the coupling nut of the
tip, or ralse oxygen pressure, ' B '

The torch ghould be 1gnited as quickly as possihle, as '
qotnerw1se = considerable quantlty of the inframmable gas m1x=”

ture, which can explode on 1gnition, will accumulate around o ;

the end piece.Ai'

To extingulsh the tcrchl_flrst close the acetylene, and

then the oxygen valves oP the torch.

If, thﬁbugh the valve has ‘been cloead, gas continuea to di
hies in the hoeos, thhout loosing a second, ‘bend the hosea o
as far from the torch as pcesible, or, atill better, olose,v
if possible, the reducer valve and the acetylene cock on the .
‘ Do not dip a torch wi*h oper or untightly closed valves"'

into water, eince this is dangerous as an erlosion nay occur

I back-fires occur repeatedlv end often, extinquiah ‘the

torch and cool the end piece in water. 1'

After cooling, clear the torch end piece with a rrase or

~copper needle, Should the end piec° happen to be badly obstruct—
4§

ed remove it from the uOTCh and carcfully clear it witb 8 need-,:”
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.'E le from the inside..“ e )
Tf}?'iff,g § 11s Fluxes end Filler Metal o

- e

All matels ere covered with an oxide film When d piece

“A of metel ie heated 1n the process of welding, the oxide film

- H B
e s e

‘:ihecomes heavier. Ae-8 general rule, the oxides are’ less fusirle

} than the base metal, and therefore prevent its welding. For :

e instance, the melting point of aluminium is 650 C, while that : ftf.‘é
I of aluminium ox1de (A1203) is 2050 C..- : B L v( o L
.- z_To produce high-quality welded joint,. it is necessary, j;'i:f s é

‘ in the firet plece,pto dectroy and remove the oxide film from"-'

[¥3

"'?: the surface of the base and filler metals, and, in the eecond
SR
o place. to protect the surface of the molte’ﬁ“etal against the .

M AR

.”,; formation of new oxides. This can be achieved by using special f -
' powders or pastes which ere introduced during welding into the

ca weld and are termed fluxes.

AThe oxides mey be removed from molten metal hy two differ—

‘-int methods, f.e. by diasolv1ng them or, by formins easily neltea -
chemlcal compounds. ' R - e

To - the group of BOlVent fluxes belong sodium and potasa

*f‘eium chlcrides, with a 10 aper ‘cent addition of sodium and A"-"‘ B §

ey AT A e

) ‘otdssium fluorides and a small quentity of . sodium bisulfete.nf

The main disadvantage in using these fluxes consists in o

eir hydroscopicity, i €. the ebility to sctivety ahsorb

The solvent fluxes are mainlj used in the welding of alu-l

. minium parts.

'§'Most widely used in tne welding of various metals are'”
] the fluxes which form easily melted compounds with the oxides
of“the corresponding metals ‘and Wnich do not dissolve in the _"

molten metal ana rise to the surface of the molten puddle..‘ ' '53.’ ‘$
I -
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these fluxas are‘subd1V1ded into acid and basic fluxes. ‘
~"l?o"the_.g‘mup of acid’ fluxes belong those which, in react— _
ing uith oxidés,'possess the propert1es of acids. Silicon oyide,

b,oricv anhydride, ‘ortho-boric acid and borax are in this group.

These fluxes ure ueed 1n caaes where the oxides formed during .

——— A

welding are basic in nature. hat 15, are such that on reacting
with acide they form salts. Almos'c all th.e metal oxidee belong
to ‘the pasic oxidee.

. The action of an acid Flux can be . best understood fron .
the following example. Let the surface of a zinc article re
covered with an o:ds!.e £ilm (zno), to remove which an aoid

‘flux, and namely - boric anid (H3K)3) ‘should be used. The re-

action results in the format1on of borate zno .AB203

O T (T AN TR Y
'

14‘ FFL o I

"
?

miparb ek s

The act om of silicon ﬂxide 3102 used in the capacity

acid flux can be seen from the following reaction:

' o .-
o 'u.ji:'-nwﬁ.-

o FeO - 8102 = Fed . 51029

dmre Peo ._saea {8 &’ olag which easin]to the sur-
fuce of the 1iqu1d metal. . S

N
art

“To tho group of tasic fluxen belong thoee whioh ponema
the prOperties of bases on reaot on with oxides. Used in the -
,' capacity of basic fluxea are sodium carhonate I<I82(:03 and poe

tash EpCO03. The basic fluxes ere used ch" efly in the welding

¥ The composition and methods of application of different .
fluxea very with the type of metal end will ‘he described below.

N

“w Ina high—quality weld the mechanical properties of the '

Ml

{
%
]
{
!
i
S
.
i
i 1M" cast-iron,
i
E
[
!

) i . feg osited meizl should be 1dentica1 to those of the base metal.
} °:; o To meet this requirement, the filler ‘metal should he gelected -

e ﬁﬁ tne grounds of the following coansideraticns:s
s ; shoul
1. The filler mef’l\ have a definite chemical com=

1
‘]
A
:'..n- S &EJE_ o

__;.v }"i fi f; l_',mi e ! l'
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e e .
3 .‘-...:”r

':_-w 6 Thﬂ deposited metal should posaess good mschinability. |

13 { B 4 d}nnlu £
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position correepondlng to that of the base metal. ‘

{;f 2.-F111er wire or filler rod diametera ehould correepond

to the thickness of the parts to be welded o L
i” 3. The filler wire eurface should be clean &nd smooth, ;

free of scale, rust, cuts and dents. o , i .
. _melting ' o
:g 4, During(%he filler metal should not epatter,or hoil, or -

evolve gaees.

_5.§ 5. The. melting pointe of the base and filler metals'

should be the same.

% To 1mprove the meehanical properties ef the weld, filler

2 metel with an 1noreaeed content \as ‘compared to that in the ,

baee metal) of mangaﬂ“ése, chrom-um,lsilicon ‘and oiher elements

iaaeometimee used in the welaing of steel. Residee thﬁs, an

u!

1ncreaeed manganese content reduces spattering during welding.

In addition to the above, additional properties are required

w)rl,

‘ﬂ'&

. 'j of the filler metal depending upon the characteriatics of .f

th base metal.

v 2 441

sFillar wire 1g notmally atored in coils. Prior to »zéming;

filler wire of up to 1 s-mm diameter is wound 4in coile._each _

Declassmed in Part - Sanltl_zed Copy Approved for Release 2014/01/09 CIA RDP80 00247A001300300001 2

of 25 to 30 meter length Filler wire thicker than 1. 5 a 18 . 4:

}'_cutwinto rods, each aporoximately 1 meter 1ong.

Q&'_Bae{-lot of filler wire is teeted for 1ta melting proPen-

b tiee, No flux 1a used during theae teats. If in the sourge of
depoeiting of the welded bé&' the wire melte quietly, witheut -

i noticeable slag formation end spat*erins. and the welded bead

et R LS. -

h M

gl



Declassmed in Part - S n |zed Copy Approved for Release 2014/01/09 CIA RDP80 00247A001300300001 -2

B S R

Teble'G

,
;
R e
IO B
) .

e

¢ ety

drade ~F Y55 Metal TAITer melal Crade Grade of steel uséd
B for wire manufacture -

RS o ﬂOA. 204, q0r2A, 102,

RN | asxmA. 30X7CA, with tene

e siie etrength of up to ._' , ‘ e

. 90 kg/mn® - e 1 fﬁf’ I
B % zsxrcA. 3OXFCA with tensile L'p.' "lﬁF t?" '.'ééx}§A:6£ !
e A atrength of over 90 kg/mm2 < IVor V.  20RMA

IS “?-iiﬁ 'Good results are obtained When wire made of Grade 90%&00,

:3%&03 and U934 steel is used as filler metal. In thia case

“% 1% becomes poesible to avoid the f’”ation of cracks during
weldiug,' ‘ o ' BRI L
‘ ? *When different grades of steel are joined by welding,

. f*?; for example, Grade 10A and Grade 30XTCA steel, to increase

q-,“

d\

the etrength of the weld9 filler wire Gradea IV and ehould

be used.

: _ﬁm E: ﬁ gg Techniguee and Nethods of Gas Weldigg
‘:i':.gThe prOcees of gas weldlng consists in the melting of the

"] ‘edgea to be joined and of the filler metal by meens of the

':fvoxy-acetylene f]ame, in the subsequent thorough intermixing
‘~-?*i;;.of;fhe molten metal and the formation, after cooling, of the 4
weld sera \Fig.uo) - D ,'._ R ':, L

g
7

The melting of the base and filler metal reeulta in the

fééeation of & liquid ‘metal puddle. The size of the puddle and,

o :f coneeQuently. the size of the future weld eeam depends upon

e

s;the amount of filler metal added to the puddle. After a puddle, |
;i ofa #ufficient eize 18 formed, the “torch flame and the filler

5rod are slowiy moved ’urther along the.eelded joint, to that '

eaeh newly fomed moltea metal puddle overlepe the fomerlg

- = T "%;ﬂf- ';i‘a'?"§
g 4 N SRR SN (RPN SV L
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produced neighbouring puddle st least to /3 of its length.

= 3 : |

2 IR

« |

[ :

. .

1

!

;
BV SRR | \—- P
- 'i U Ocnobrou memann'  Memannwéa' I .

'.'L"-“—-_.;—‘“_ .- ,' e . B . . .

”;;Flg,QO-a Schematic view of oxy-acotylene welding process:

,:;.1,1)E‘iiler rod 2) Molten puddle, 3) Torch 4) Base metal- 5) Weld
‘_meta _ _

'-,,\, - v;‘
]

Hhen depositing a Weld, the operator holds the torch in
-his right hand, and the filler rod in his left hand The torch

- 5
» por g
3

~ may be moved either from right to left (the righttthleft me= )

thod) or frOm 1eft to right (the left—to—right nethod)

.:2-5 é«i

.‘,

‘In the right -to.=1eft method of welding (Fig. 41) the weld- N
ing flame follows the filler rod and is directed on the un-

h molten edges, As ‘the torch is moved on, the molten netal re-'
ii maine unehielded against the noxloue influence of atmospheric
J:‘;oxygen and in addition, cools too quickly Irrespective of

- theae drawbacks, the comrnon prectice ie to Weld parts of.S-mm o "’
NV manmum thickness by the right-to-—left method, which should |
*7 be considered as wrong. *3;“- '.g“l.“”'ff-f" fll,”:'ﬁff {:i;i ffp %
¥ Gbiupil e 1o ,,ormi k In the left-tourlght method (Fig.uz) the torch flame - b
;ﬁif%&ﬁvod3..7[iﬁ9uyww%; ,,""“5 ahead of the filler wdre and is directed towards the ‘p- ‘%
s 9'&1’1 }0 4 ,,,,,,3“ \__" molten metal puddle. ae well as tomxrds tn° newly fcrmed weld 3
i?*eska 3n31913308 gx.itin thie caae the moluen metal of the weld remaine shlelded hy the f

;?—59Vom zIeo[a 915,'f “reducing aone ‘of the flame, and the newly lormOd weld coole slowly. ¥

|
—yre

These conditions are more favouf*%ble for the obtaining cta

iﬂom bomo’l m.[wsﬁ ﬂ‘
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i C - 69 -f';ﬂlr
R better-qualxty weldc In addltlon. tne leftnto-rlgnt mnthod enSures

:niihigher product1v1ty and iuvolves smallar acetyl“ne co sumption as

compared to the’ rightntoaleft method. The Operatars snoAld aim at

masterin’i : I
e e |

. ) il et .
R B W'NY
- ._Wfﬂﬁt’llﬁd .3

A o ek s

gﬁh1',- Rlbrtut)--o**14 1d1ng Fig,h2, - Left—tonravﬂt we1d1ng

mEe Lo CELhOs . =

Fi
12 Dlroction of Jelding; }T“' Dlrection of we1d1ng.2)Filler S 3
2] Fii2 ler wire, 3) Iorchn   ,;; w1re‘ 3) Torch. - .

o L e e N N .o
o ot R ] . B

‘zc;f s

, pii iR Datterrs of torch

pon mvvel : -‘_ @me vnmpvt durlnc welézng

Sam; 2) 80°15um & overy
20“9.mm under- 4) 1nm-

the an*le o’ tu h

ncllne 1noreaeea ' f: D
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:,ybe between 50 to SO

,;xé:éf,%‘.

To obtain a high-guality weld, the position of the ’lame

relatively to ‘the" molten metal, as well ‘as the direction of

;vform and ahould remain constant unt11 the depositing of the
’5"3 weld is completed. There are several dlff ent metncds of

:}moving the torch in the procesl of depOb »1§; a weld (kig.&&)

:.The selection of a partlcular pattern of torch movement de—

;fperds upon the thlckness of the pieces to be welded type

ed adges are being welded the torch. moves alorg a etraight '

j,line or w1th but minor fluctuatione to both aides(Fig auaa) Sl
f ﬂhen welding butt joints of perts of over 2«mm thickness,,;if?i:“u
c zigzao movement of the torch is preferahle (Fin uhob) When ”“.
: thin-metal parts are being welded, the pattern sthn 1n" ;
.i;_Flg.“Q-c is commonly made uae of however, here tha flame ia'f

'igmoved to one side of the joint thus allowing the molten me—_

:_gen and to become oxidized Consequently, thie method shOuld d
.-+ﬁ7be avoided '

' In weldinz thick-metal perts (over 5 mm), good—quality

frwelde are obtained when the torch descrlbes a spiral (Fig.h#—d)'

The fo’low1ng rules should He adhered to uhen usxng gas
welding for Joining machine parts: o :
1. Welding condition specifications (1.e. t*, runber,

presaure of oxygen and filler wire d*ameter) are selected
from Table 7. ’ ' '

a neutral flameb The flame nucleas should be. held at a disa

tance of 2 or 3 mm from the molten metal (Fiu.45)

“h-‘g

} ¥ : P
oproved f CIA RDP80 00247A001300300001 2 =

4\,.

'-:i"Tbe angle of 1ncline of the filler wire ans uld 1n 311 caaes,

o

.’movement of tne torch and fille“‘rod ShOULd be atrictly uni-;

of joint and methOd of welding. When metal sheets w1th flang—

tal of the weld to come in- contact W1th ‘the atmosphoric oxy- R

2. Welding ahould be performed by the reducing zone of |

By




4

p

« - ‘__,m-p—-f"* -

s

LTS i i i fain u-y—n-\......f‘ -._;‘x..-» i m———

| e
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&t

&

— .

s
24 R

[ f len,aadwfwa L//pﬂdl/ﬂblm J/v’é’/iﬂu Eutono !

Fig.45. - _Distances from flame nucleus edge to workpieces

1) Wirong; 2) Correct; 3) Wrongi' 4) 2 to 4 mm

. 2
)

. 3. The intensity of the flade and the epeed of welding

should be accurately coordinated. Insufficient flame inten-

3
fsity and excessive welding speed result in lack of penetra-
|

tien. while in the opposite case burning-through occurs.
4. To avoid lack of penetration and the formation of
Fcracku, the zone about the joint should be preheated.

5 The selection of a correct angle of torch incline

land of filler-rod incline ie of major importence.

i
i 6. The baee metal should melt without spattering and
evenly over the entire surface. The filler metal should melt
in the nass of the molten base metal. |

1 Due to the movements of the filler rod and the torch,
a more intensive mixing of the base and filler metal is
Becured. Barly melting of filler metal results in lack of
fpeneiration. , ,

= 7. When parts of different thickness are being weldead,

,né flame of the torch should be directed on the thicker of

—""‘\

_the two parts.

-

B During velding, the flame of the torch chould not

¥ o™=+ Tyt

) be moved away from the molten metal, When welding is completed

"or té:hgorarily discontinued, the torch should te slowly moved

IV i = i T R R
P
. H - t

g ey P
. i

..‘ 13

i

!
i

PR

e T
H e 3 t.A H
AT HE
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: ‘ ' d__
upwards,with obligatory heating of the surrouning metal.

. 9. Avoid & second heating of the weld by the flame of
the torch, as this may result in the formation of cracks.

10." The ﬁelding of horizontsl, vertical and overhead
joints is complicated ba the fact that the molten metal of
the ﬁeid flows downwards due to ite own weight. To obtain a
rormal weld in these positions, follow rules given velows

' a) Use a torch tip one size (one numt:r) smaller than

‘that used in welding & similar joint in the downhend poaition.

_b) The joint should be made by the welding of short
sections (15 to 20 mm). . _ _
c) When welding horizontal jointa, firet heat the bottom

edge, and then direct the torch flame towards the top edge.

o \a..

‘\@p
o

mhlmu *]Tﬂ"w"“"'ii“"““' IIWI“M
i

Fig.as, - Weiding of a}ﬁndzpﬁgi'jOint.
The.tofch should be'héld elightlj inclined towards thé top
edge (Fig.aé),-ao that the pressure of the gas siream acts to
prevent the molten metal from flowing dowhward.-_ | |

4) Vertical joints are to be welded by the right-to-left
method from below upwards (Fig.47). To weld thick~-metal parte,
twb or more passes ‘are required, each layer of the weld on

cOmpletion being forged. : o .
e) Overhead jointe (Fig,ﬂS) are welded at reduced g&B
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S

4;ej Fig.47 - We dlng of a vertlc@l Plg.hg. - Welding of an overheaﬂ‘n

,;«,Mv

J01nt - "1'1 S }{'-Joln;;

¥
<
e w»«m

When weldlng carbon sueels by oxy-acetylene xlane, to 'o*oe'

1'

1the weld,use a peenlng hammer and deliver first llght and tuen

’ever 1ncreaszngly strong blows.

~
o,

fForginr of welds should te performed when tre “etJl is

iheated to a lioht-red colour. The forging of metal wnlch hes
'alrjady cooled to a dark-red colour is rot allowable. as thﬂ
fneta; will then be suhgec‘ to cold-harden1ng and loge its duc~
L»illty, To meet thls requirement, wel lnb is performed over
' _ comparatlvely short sections° When the leroth of & sectlon of
S '5%fféé a JOiut has been completelv filled with dep081ted metel, 1t

| R par is heated bJ the torch flame and foraed._'
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Sp°clflcations

' Low-Carbon Stesl’ ny— cetylene weldingfand Ta»k ng

.o thicke— -
'*__ness4r'

Typé of Joint

Eutt JOlnts

Tee joints

--._..

z':

Tip EB. “Oxygen F1lle*
; . preg-

-sure ",
. tkg/cm

Wll"‘
‘mm

‘\

mw&m”/v'

' Ti ~No. Uxygen FIITeE

pres-  wire dia.
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P CHAPTER VI
¥ o ol . . _ . :
S : ELRCIRIC-ARC WELDING BQUIPNM3NT : o 5

o SRR
>

) aeon

y - Issh
«Ao i}

ﬁ g (inm)

il

vy

1;‘_

1 o \':'i‘f;

by aspeclal source of electrlc power. Both direct and alter-

natlno current may be used to produce the arc. Tor we1d1ng with

" During welding, current is supplied for the eiectric-arc )

. %dlrect current, welding generators are used, and for welalng o

!w1th alternating current - welding trans?-. ﬂ*“S.

: ¥ § 13, Welding Generators ﬁ
] . ' : g
i Tak Welding generators should meet the following recuirements. -
N . ,._.? b ] . ‘:-i
1 ¥oay 4. Idling or no-load voltages should be high enough to en-~ i
PO 2.,02.0 1:‘roure arc striking, but should not exzeed 8G V. :
: OE- PV 3 2. Generatore should automatically maintain the arc and |
; B0 -irestrlct the short-clrcuit current. A |
y? aatsbed *‘%pg‘ %. Generators should quickly alter the &rc voltage in ac—
14 s '
3 ) . 5 . L
: & .,ﬁcordance with the arc length. They should possess a drooping
i o , . _ ‘ ' 3
o q_, N 2 7external characteristic, that is current ircrease should result :
vk =1n voltage decrease. %
= ’ 3 i L
T 2opags s ;% 4, Generators should have a poWer capacity sufficient for
~ g | ¢ Bupply of the arec. P
: o ™ 5. Generators should provide 8 meens for continous regu- j
: !
- 1 w;" I I ’ﬁ(- 7 L ) : . ,
B . fﬂ»wvrone welder} and multi-post units (designed to supply current |
= -, :._..-a‘ . - - .
% e «to several welders) )
;térg ¢ = % -For weldlng generator bpeclficatioos see Tahle 8 below.
« 24 bt g The CMC -1 welding generator unit Fig.49) consists of a
4 ,f -_rd C. weldlng generator and an electric motor, both mounted on
3 T i
T . 78 common base frame, The generator shaft is connected 1o the |
= 9 ek o £
~ =4 L iy
; PR |
'1 = s i A I e sl R e S AT RN ;.J-n Y { r"f i ! %

i = e e
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L . drive motor

€ - P o st - pn g P

o e 76 -
: : ' Table 8

Welding Generator jodel

T - Characteristics
: =TT =28 (Hi=2b csﬁ'?é"UEF"ZF

5
.

1. Generator | o
a) rated voltage, v - 25 40 25 w0 25

b) rated current under

continuous load, & 150 250 256 250 250 -

'c) range of current
adjustment, a

; 40-250 75~400
2. Three-;)hase electric

75-400 75~400 75-100

220/380 220/380 220/380 220/380 220/380

-.E) voltage,
‘) power rating, ky 6.82 14,5 14.5 1.6 11.6
or 10 or 16.5 or 16.5
c) speed. X.p.B- 1430 1430 1430 1430 1430

d) aVerage power factor 0.6-0. 8 C.6~0.85 0. 6=0. 85 0.6-0.85 C.6-085

3, Aasembled unit _ _

a) average efficiency 0. }-0 5 0. 35—0 63 o. '55-0 67 0. 4-0. 6" 01-06“
e b) overall dimeneione, '

1780 1540 1270 1270

4 = Tength 1565
; 5 width 710 €90 575 664 664
|1 heignt 705 710 880 . 900 900
c‘T) totel weight, kg 570 '_.7__5'04___ 750 _ 550 550

E'r...o

P.Le?rlc mo tor shaft by means of & coupling.
~:.~‘-——-Flg 5C shows the circuit diagram of the CML‘-’I generator.
'l‘his generator is of & double-pole

the game eign are arranged close to one another, and tho unit

type, @ince the poles of

~ia theretorﬁ termed a "split~pole gonerator®.

The working eu;-ra"t is adjisted by moving brushes on tha

- }i,...m.,..._. - Loy
N »

Ecollsctor by meons of a handle. To deercase the current, the

: .bmai:ea should be meved in the direction of ermature rotation,

to mcreaee the current 1n the reverac direction.

In other wor &s. to adjust the working curraﬂt, Tocesd

&
e
3

\

PR T e

oA s

1 g gy AT Y

'8 it Eaiiilt USRS BHRNN Ralbs i ‘T

k-...& PN
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_..3 . . .é : lh'li
A S Ty i [
_ o ;‘1 . o g 1:~ ]
L Tt L s followez .
‘ e ¥ R
i ST . RS

: a) to increase the current, rotate the handle clockriee-

; electric motor; 2) generator,

to increase current. .

. e vj; . b) to decreaee the current, rotete the handle counter- R
= - 1(“!45 & 7 : Lot - . N - S
L clockwise._ - :
. ‘ it
- () . +F
.Y | i
//—:_:;‘{"; : ]' [
,;/;.. i : i
iyl : ‘L.
; ' i THEE A S T
A : \ 59027 W RN ;
: C : i qhy i i
yyﬂﬂ'u%’/ldf . Pmﬂﬂddﬂ"?ﬁ“ Lt Be‘ﬁ‘ ,25/
Culor mona o Q ':‘ . \ > ¢ %,
pe}yn«aaa“" ‘ L L__J e =
tbapovroeo |
mona . i ) ‘
fPig.49. - @81'-1 weldin& Fig. 50.- CN’F -'I_generator eircuit -
f.§ generator uni t» dlagrun
A
%3} welding current adjustment;
8

To obtain currents under 90 a from the CMF=1 generetor,
ballaet rheoetet ehould be 1nc1uded in the circuit. _
‘ The CMY‘-L welding generator unit differs from the CMF-1

p 1t in that the fonner ie prov* ded with an edditionel exel i ng

wlnding \vhich increaeee the 810pe of the drooping external

In the cmr-a generator current ei]ustment 1e perfomeé’
____y ‘two methodeu coarse ad,juaunent is by ehifting of the brushes,

and fine adjustment - by meene of the rheostat located on the
. ,_” . ¥ ) ‘ -5

' Jtop of the generator. A S :
To increeee the current, the rneoetat haﬁd~whee1 ehould

bﬂ rotated clockwiee, to dec sreas e the current - counter -clock—-

} ‘ s [ s s e - . B
P 'ﬁ"”*ﬁ]"“ﬂ :I\ ! -l : !
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The CMI'-2 generator uni ts are manufactured in two modi- R |

e

f1 cationss )

B T I T

-‘ The (2!”’-2& generator - for a v;orking voltage of 50 v, and '

the cmr-zé"generator - for a mrking voltage of 25 ¥y
f,'rne cyr-z welding unit (Fig 51) 18 & portable welding

8enerautor. ‘I‘he Cgr-z welding unit m available in two mo- _. MRS

-"diﬁcauoas, _ that 19. with the cmr-za and the CM!‘-2<Y'genefators.
74 721://109 pezyﬁupadaﬂue ’

o/ cunss moka Co
A o ‘ SR fq'ul

ft)yﬁoe pe2YNY
polanue culor
moka

[RRZR7 0 R A7

T T T

3.51 - czg-_z_y;egmB

1) f:.ne ad,juetment of current; 2) coarse adjuetment of current

'_ extreme left ponition (from the gener"tor aide) - to _ ' o

- deliver currenta of 70 to 100 a3

-- intermediate position - to deliver currents of 1‘15 to o

. 230 a; e . ST '

extreme rig,ht position - to deliver eurrente of 200 t.. ‘ :
360 8 o L . *

N
i e s SFEINT O SO T I -j!_ Tt Lo
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5/. Hl

it : Flne current adjustments are made w1th the rh etat The

rheoatat hand wheel is brouaht out on the hood of tne we1d1ng
': unit and.is provided w1th a po:rter. when the hand wheel ws'

VR TT =

rotatod, thc polnter mOVes over a dial murked with figurns

indicatinv the values of the current. ':"5xlg],ﬁ“f L’ ‘5_1”fﬁii’f:,v“f}

ey he czx-a weld:na unit \Flg.52) consiste of “the. Cre2g i ‘
"“*FE generator and an internal comﬁustion engine \kerosene enginn) Sl

— 1730 —

R —

-3.52.- GAK;2 welding unit

‘3§The engine ie equipped witn a. speed governor allowing the

k]

iuuring welding- -5 - [',*", o p‘.Vu .1"':jf7{‘f "7rr517' Ef3=j7i”

6 'ed to be maintained ina range of 1880 to 1510 r.p.m. o o _IIA_L%

r,«:ﬁv-r_‘,m 4,

An advanta of th;s welding unit ie tnat it requires
?;industrial power aupply. b N

‘”
10

Proper operation of weldiug units eneure@ their reliable' )

- LR
Ty e ;
B, mntuun:ne. 1

:f R ’”j) clean the unit of uubt nnd dirt..iifﬂ;l‘:jv |
’id_ﬁ:izr 2) waah the bearings with keroeene.'v L

k\:.'. .

. - ' : : 7 - i -t i o X " -
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o

,A‘3) refill the bearinge w1th clean oil

4) check the condition of the commutatore and the bruehee,

gt
wrnt 0 5) check connectione and contacte,
S
L

' 7 6) check emoothnees of armature rotation oy manually

}3312 tnrning it into both directions.

After the unit hae been prepared for its firet stert
‘7sit ie required that it be started by an electrician well

,aquainted with thie type of equipment and ooesese:ng the nee
ceeeery knowledge and . eXperience enabling him to make the star or
SR ﬁpdelta connections of the electric drive motor winding in eccordance

with the voltage of tne power eupply eource.%

! During welding. the generator shoald not be overloaded

T

in exceee of rated value of current given on the name plate.

ﬁ In cases of sparking of the commutator,»ewitch off the unit and
l

'd r.eliminate the defects. Do not Operate the unit if the. bearings

ars out of repair, which can be judged by the presence of ex1a1

plag, knocking end noiee.; e . f':'-?.:f‘_7'. f; Q ff.ff Tffg

i"'-Eflp* Two or three timee a day wipe the generetor cOmmutator '
-Ji off with dry rage. Prior to starting and after the day 8 WorV
with rags elig"tly moietened in gasoline. At the start of each

'{“f dayfs work, blow off the generator witn dry compreeeed air.

Thie ie of a epecial importance 1n Operating the welding unit
a1 under field conditions. P R RO |
‘ At leaet once a month the commutator ehould be given ‘& o

il "f{_polishing.

’fIf a welding unit has been etored for a coneiderable o

leneth of time in demp premieee or in the open in wet weather,
A

it ehould be dried in a narm dry room or with e etream of

wud i warm a:_r,

i P S SR OB I 1:tﬁif R R LIS M P
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§
3 h ’ - 81 - ,;;
o ~ § 14, Welding Transformers
o : . £ - _ . ‘ "
4 _ ,  Welding posts are supplied with alternating current by "
e ‘ . :@elding transformers. To adjust the welding current and to R
i ‘-j - % ; Jncrease are stability, a regulator or a reactor is series- _
Qconnected in the welding circuit. S : ‘ b
. . A voltage of 220 or 380 ¥y is fed from the supply system .
4 o
P into the primary winding of the welding trensformer {Fig.53). '
20N ‘ : .E’ - : . —;m____ "y
- 3 3 ! Ot . e i
; o ke TE 1 D —— A\ !
) ? U dsons E 1‘: K dqze: AN 3 %
@ 3 O = - 1 ~H H
B g 4 1 i ;F: §
i ) ' ?
- L ._;‘,‘é . :2‘: ;ér
".‘:{ : v :» I P ! i
S L i i e
/ ' i N
S ! il
"‘ "'. - E . ' . . 1 :,\
i - Fig.53- - Elementary circuit of an a.c. welding deviﬂe Z;
.;1-we1ding transformer; 2-chocke coil (reactor),
. . ,.3-Petrov arc. {F
= 3 E 4 iy
‘. ‘-‘A vOltage of 55 to 65 ¥ is produced in the 'secondary winding. ‘.
y ':3 From the traneformer secondary winding one cable is leal ;ﬁ
. ; Aaci;
‘;‘-7‘.’direct1y to the electrode, the other to the current regulator :;
G HE
~f _.aby a cable to the workpiece through the worktahle. ' %?
) Qv :ff The current regulator (reactor) consiets of an iron core ';{
=T ;vﬁ;with a moving armature (yoke) and a choke coil | %
R — 4 Current is adjusied by altering the air gap between the li
3 @ oar “core and the armature. Current increases with increase in 4
. L his gap. _ , - ﬂ
;&J? s _ The single-poat weldlng transformers are manufactured 3
o ?_"; o >%§ two modificatione, i. e. with a separate reactor and w1th . ' i
I h ' ' Ch
: } . ,y "-‘." :‘f ‘ - " R T ‘ ‘A{W 'ij _{;’? - .f-y
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3 B . - 82- |
) ‘ ' i
. =“"~1’ “Ehe Teactor contained in a common housing (Fig.54). The trene- a
U .. P formers of the first type are designed as CT3-24 and CT3-34 .
o ’ | St ‘}(_‘Fig.SS), and have PCI3-34 regulators (reactors). They are ‘
ﬂ“‘ ‘ ﬁr g s:imple in design and convenient in operation. The value of |
L'c ' ‘*, v Jthe welding current is adjusted by rotating the regulator . 4

lendle either clockwise, to increase the current, or counter- | |

c,‘lockwise, to reduce the current.

[ P,

i .
® 9
: ’
e 3 - :
2 .
e 1
.- 4 i
3G LIS
“EL K
4 ';5‘9
.,’ '-
S f { Vil
e M |
53 3 ;
¥ 3
ox ¢ H
N«
B [}
5] 3
-, » L he
wes ]
Lo f bl
A 2l
A ;l
- st F i
lu“ - »

.
R
e it .

g )flg. 54. - CTH-500 welding transformer. o
4 —i. _ i
A 5 - - it
% il
7 . b
LA ' l ;
B3 . il
- L i
it
S ! -
i S . i
figo 55. = .CT3 -34 welding transformer and PCT3 =34 regulator '
% (reactor)s S '
g ﬂ-ﬂtranaformér;' 2-reactor. '
s 4 . 3
1 & . : ) *i
, . < Prior to connecting the tranaformer to a power circuit, ;'
: Pl ' : ‘ K,
g %8 housing should be grounded by a wire of W to 46-8q-mm k
Ciihem WY o . : _ < ’
N 4. . . "*‘ _ — . L G AR SR PN B ) ‘:’J’\i-‘.z@iw . I:—HT"
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o R

crose sectlon.

. . ‘For epecifncatlons of szngle—poet weldnng transformerav
tﬂg;“see Teble 9-. f n T L SN
'ngﬁéiWhen a weldln6 t"aisfo”mnr is available, Modei Aﬂ ain— . :
e ¥ fie;d lighting statlon un1ts may. be used, 1f they are connect~ _‘
o ed to the 10~k termindls. bur*ng welding, all electwlc cur- '

i,,

rent consumption should be cut off, except the local’ lights ng

g, F z,~,

load. A voltage of R5 to 65 y should be adjueted for by meane _

Z:j‘frof a rheoetat.-

i ffTo adjust tne currevt, a water rheostat de be used,

: which is in effect -a barrel of three—to—flve-pail capacity
fllled with salt water, in whlch metal platee are saepended.p‘
’,[ The adsustment of the welding current 15 achleVed by llfting

- 'r..l‘r o

or 1ower1ng the p1a+es..

[ - ?:

l\‘

'“-fffiﬁi ber footgear, ‘since the voltage 1n the circuit presents &

{ When ueing & water rheoatat,_wear rupbef gloves and rnbf

7:3;:”“dangerous shock hazard. Ir a watar rheostat is etationed 1n '
) it
a cloeed premiees, adequate ventllation should he provided for.»'

i The maintenance of weldlng transformere consists in ob-

‘ aerving the follom.ng rules: - o A ,
L 1. See that “the cables of the primary and Se°°ndary °ir"

e,close to a ee"rce of heat.

,ng 3- Protect the transformer and the regulator against

TT YT

i _aa . . M = - ’ ’ T
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; power .

P

Do

d & _ Z3 mum
factor volt& e value of
(kva) .(oer cent (v

welding
current

(a)

\'!

R I P SO |- T
' : fz~w}_*1316 transfor- 650 40
350 .. ‘mexr, 625 . D
AR ;320 regulator,SGO' 90 .
: 594 -

- 63=80 | A35 @20‘ - 98 485 80 o _
R U S }_j _370 transfor—- 660 195.' 4
c T 3.0 0 65 6380, ';soo T mer, 690 SRR

TR 320 regu:ég;or 545 125'

R NS es,f?’féé'?ei

o SEC I SR ',33'0" . 520 ers ool ws

:ﬂ3é7“;A¥_65¥ 10 a0

3 -3290 d'i‘- o N ‘
- | F700 700 700

"7;,-;.f.*_Bition, use the handles, but do not by tugging the cﬂblee

: bhould a welding unit fail to e.vitch on. or should 1t

x~-

fail 2o answer to adjustments, as well aa in cases of over-{"_.

.'.neatlng. evritch it off anJ. seni for an electrician.

"i“»§ ﬂS. 400'Weiding'Uniffaad.wclaer'a Tod1s"

‘ ‘:-.,.rc welding of thin elemente, with the use of electrodes of' |

e r.O-mxn ma:d.mum diameter and at. currents from 20 to 15 a (F 54'56),”
";i. The' 1iC:100 unit e a portabls set consisting ofa o BN ¢

10 eingle-phase 1ncreosed«=frequency generator and a type

--4-»1/2 three-phase asynchronous motor rated for 420/380 v

B f pply. bOth the geﬁerator and the olectric motor being
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R i S M At o |
T . | . . i ‘ = ‘ s .
- N T LR T i - O e, L
e ot DR e o L&j&.ﬁ‘ s il ih B TS —-s)-\:ﬂ,,; _3",.v_&,n.°mu. TR B, T .- & Mb&.ﬁb e g e /]
_ g . , o Table 9 _ ﬁ
- Welding Transformers o o _ . o . '
J | S I
: : "f‘f" T Primary._. SWUW '
L ..ilype voltage |TOHEEEST hmwﬁaW) |
YT \v} .power factor voltage value of: . o
_ Lkva) (per cent (v% ‘welding
. ~ - i eurrent . \ : !
. : (3) | 1 C ’
{ T o ¥ . |- ;" :
. . CT3=24 220 or ‘ , ‘ 316, transfo;!h' 650 140
o380 27.4' 65 65 350 ' mer, 625
, - ; : 320! regulator,BGO' 90
S i 220 or” L S 594
.A..',ijTAH-O 380 8.7_ 65 6380 1 155 _4201 €98 48‘5 80 ‘
T334 220 or - B 370 transfor- 660 195
. 280 37,0 65 ‘63-80 500 - ‘mexry 690 ‘ w
_ ' | i | ' ‘ 520 regulator 545 125 b
| | o e I
iCTAH=1 220 or e ; L B
R . 380 21 65 6570 . 330 . 520" 870 :800' 185 .
: : C L : C ool
G2 220 or T : o R S SR
’ B 380 38 65 70 600 . - Y (TR
i CHEMe2 220 o1 o LT o o (1
_ ‘ 380 40 .79 70 700 3800
-+ w<8ltion, ‘use the handles, but do not by tugging the c_ebies.-' ;‘
‘+¢ Should a weming unit fail to ewi tch on, or should 1t
- fail to answer to adjustments, as well as in cases of overw . o .
i .heat1ng. switch 1t off anl send for an electrician. ’
§ 15, HS-—'IOO'Wclding. Unit and ‘Welder‘s Tools LT
The [ C-100 welding—unit is designed for the’ electric-— T |
: ,r_;,'lrc welding of thin elementa, with the use of’ electrodes of ,
: o b Qemmn maximum. diameter and at currents from 20 to 1‘15 a (Fig. 56) o "
.s-  The 0-100 unit LB a portable set consisting of a S _‘ L ;
.;‘ Teia10 laingle-phase increased-frequency generator and a type o ,'-. ) __ ‘|
SRR -4-1/2 three-nhase asynehronous motor rated for 990/120 v o ) ;
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8 1.0
2 8 4 5 8 7 8
RANAAN (KRR o'o -'n ||| ||o||'||w'|||'|||
1...|.F.|.|.c.luIll.l.i.n.l.c.l-hlu.'.t.l.:.l.l.l.l. .I.l.i.'.t.|.|.|.|J.I.l.l-'.l-.-la'-hl.hl.h'-h'.I.l-l.l.!.'m].hl.h'.l.'.l.l.l..l.f.hl-lul.l.'- b, .r.l.n..|.!...l...!.¢...:.|.s. .h"'"""'h‘lhllhl'h,'.h .!.|-l-‘|.'"|"' ""If ! "I l,‘ —
- - = T e ‘ g Wﬂ 3 v '__,:;_ = B x5 v i .
. b ﬁ____.- B rm_‘;.gga_ e el a1, N . \y\
# . . . ' - :' 1
3 | - 8- - - i
._,f;. ang-d on a common frame. The generator and electric motor L
, éotore are assenbled on & common shaft. - - . E '
3. "‘
X - 3 Smooth ad‘, ustment ¢of the we;ding currert is 8cco apliahed '
?'»y pesns of & woecial Model PI-1CL regulator. The unit is
L3 : !
Jtarted and stopped by turning the handle of tne rotary switch. 3
u . ’ ;v -E
o : »
; Q§ID N 1 l 1-.
g lenepamyg 7E8- 100 2 Ceneroloid §’,; I ! ",
i ¢ domg.vuumm &4 e Abuzamens -
L) ‘f - 256;. - 105 {487~ ) N .
1 farnmw 500 b
k - 5 Osinrgeamess, v 25a [
A ; { 3 AN 4
3 X IR =y o
; o R AL *ﬁ] oy .
3 ":: ' £ _ s .-§ [ i N
b . Loedumenve Tt
‘ 4 : ' ddyzmmﬁ wa 1508
§ . - ;
f‘ o . —-———![em/.; . , '
% o ’ : i
‘ i ' o ' -3 . %y d
i S . : o ' T L
. . N X “ . ' . . . 1.,"‘ "
Fig.5¢. - MNC~1.0 welding unit circuit diagran: Snp
- easd e
= ) to electrole P
1 Do B to current regulators 3) H "
«E 8?~§11C20~§n?r3t6r2)5) 4-at starter; 6) emtm coiljmend starter ..
' 8) o4 solemtum rectifier~25 vi 32 V. ) 25-a rotify)switch' Lol
9l Vel poienium X vy : 11) TC 5 (A0, -4 2 P
: ¢} 3~wirs supply circul 220 v o~ : e
o el@czr:ic motof‘x 12) Elect;%ic motor connections, for38l=-v supply. '
AY B}
- 43} Supply cireouit. : ';]
T . ) ih
3 < o il
1 N3-100 Welding unit Specifications
t;% a) g ~rator. | o . “1
R ' : .. .8 b
\3-13& voltage s s e e e e o ¢ ® e o @ e ¢ 0 8 .;! ‘
,'5;;‘% % 80 a i
varrent ‘at a duty factor of 100 per cent . . - o o - ‘ '
&L‘ . . ) i
ri’ “4 " ! " L] " - L 7 5 " " . g . - ¢ - 92 8 * ;n
= IR ' i
. m 3 " " ’ w oo 50 " L e . v 115 a . %1"
3 | L e, 0. ngo c.p.s._' }'
- * . [ . . ,. * L4 . . ) 4;3 .
Sneed ' . e e e e e 2900 r.p.m. o
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's!Lth'!l!ldJuJquJdeJn.|Jd.JJNJJJJJAJH‘JJJJJ-JJLJJJAJJ.LJJJJJJJJJ.Jndu.d'dJﬂ|||||||llll LnLth-nLthLthL“L“L“L'L“'“'“ """""“"l"hkfktkfkliijijd
i - 86- i
3 L b) Electric motors | o
T O Ty IR I
‘ _";:-*ivOltageq,.e........;,.......,. o 220/380 v ‘
4 Gurremt i . . .. e e e i ... MB.5T.Ba
kI | o ; 'é Speed ;'. S I | 2996 r.p.m. l
J ’ :  % Frequency « « » « o « « - -« s e e e e - . 50 c.p.8 -
;; é jé The PT-100 ecurrent regulator has the fcrm.of a choke » é
'F R ?”;% coil or reactor. Its core sonsists of a stationary anl o i ﬁ
i g 'g movins part. The moving part is shifted by means of tne ha n in
d % wheel. The reactor winding consists of two coils. The rogu’ at~ ?Q
;? "Qi or allows for ewitching in of either poth coils in series - for .ﬂg
3 ' @§ low-duty currente, or only one coil-for nediuvm-duty currents, ? i
T? : or for complete cut out of toth coils = for heavy-duty cwrronts.  ;
E e The low- &nd medium-duty current values can be adjusted !
g - ? :E vith & greater degree of accuracy by chenges in the air gap, H
ﬁ ,l" . i 7% as & result of hand wheel operation. To increase the current, oy
,1 : the hand ‘wheel should be turned clockwise, becured to the re- -
] !‘ﬁz gulator housing is & fixed 11near scale along which tne POint- iié
gj ‘ < er rigidly connected to the moving core travels to inlicate aj
? E ,i core position on the scale of the ruler, The scale is graduated Vt;
B ti.in values of w;lding current. \ctua"J thP scale has two ranges ﬁj
ig L—=E corresponding to the two swit"hPOSi*'ons' allowing cirrent to ‘e i%?
% 3 ;é adjusted by means of the core. ' _ . 4 ﬁ;;
J : ; The unit 48 to be gtarted with the weilding circuit open, !;
»% therefore, orior to starting the unit, make sure that a short i%'
f : 3 ' circutt does not exist. To stert the u”i“ after 1t hés reen ;ﬁ
f : % connected to the electric gupply circuit, turn the ewitch %:
L hendle into the "NYCK® position ("Start") stamped ou the casing. "
S i?" " Since the‘electric-ﬂ°t°r nas no protective devices, see E?i

‘Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 : CIA- RDP80-00247A001300300001-2 ™



=;r_IIF)_“ecIaSS|f|ed in Part - Sanitized Copy Approved for Release 2014/01/09 CIA RDP8O 00247A001300300001 2
T T T . TN I I ‘|° L.
? ik | s I|Ill|u.l.[-l.f-!.l;l.l.|...|.|.I.|:l-|.l-|.|.|.1.'.v...c. .«.l.n...:.l.u.\. Ji J.-.I.u. .|.I.n...|.|.|.|,|.|.|.|.|.|.x. .|.|.1.|.|.! |.||I.||| Lty

' SE vk il *,:. “‘3&_7

f§-587 ¥f';

When the motor is etarted, voltdge ie applied to the

“irectifier, and, at the moment at which the reted epeed of ro-'.

'% ita 1on ie obtained, rated ne-load vol is elﬂo attained on'-
; .fthe genfrator.'f" ' : . . o
2 2 whenever the electric motor ia in operation, the generator

’is under excitatlon.'

l On haV1ng adgusted ‘the required current by means of the-

5regulqtor and hand wheel the operator may begin welding

2‘Shoulcl it occur thdt the current required for 8 glven 10% llee
1beyond the limlts of the ecale; the operator ehould get tre
dswitc& in the required position and then make final adjustments? )

.t}of tne current by meane o’ the hand wheel

For r)c-1co weldino unit circu diagrum see Fig.56,t

'f Welding may be performed by electrodes with a chalk or’
ecidl coating. For conditions for the butt weld ng eteel ;H;.'m

fatle 10

iiﬁzi‘f"

L

~1:i 4o-60
e 0 s-mm sdp

Electrode Curreﬁf ®dge presaration : SRR
‘diameter (a) SR
(mm ) :
15 Y‘~,j20~39‘5’m Closed'bgttdjcinpf"

sl qoms

" Flanged ‘edge’ jc’»‘i};
'{ Closed tt joint
" open butt join€,

1 to 1.5 ma gap - o

Open rutt 501nt,
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=)

thlnner elemen,s to: e we’deqa;“ B o

SA particular element of weldlng un1t naintenance is

are “of | the Hearinae. In *he course uf 1me, the bear1ng A
gredee solidifles end becomes dirty, therefore, to protect ‘
f;e bearings from poss*ble dnnege, the greuaﬂ sho‘lj be re--‘"

'plsced once or twice a year, Proceed as fOlJO%B Take o"f tne

acking glands, remove uhe old grease and thoroughly wash twe_,‘

:'5: housings(hith gasollne, uslnw s squirt gun, 80 that none o ‘
.'“f-the old grease is- left. Then stuff the bearinvs to 1/3 or -';ﬂ;.‘ ;:(H?
2 o’ the ?r volume with clean grease, wash the psovlnz‘e,'1::f;:‘flwg
'gland covers with gasollne and fit them %e sty 1n posi‘ion. o :fi Ji;.;;
The insulation reslstance decrcases, in most casns, dsxv , . t' i? '%

rcsult of penetrat:on of moisture if the unit has heen .J?:":lgffw,;:

storod idle in dump premises for a long +ime. When tne 1n—'

sulatiOn re51stance becomes reduced the unit msy he in dsnoer -

mhen °w1tched on, as a breakdown of the “lndlng insulation nay occur i

f.,{

@hen the unit is to ve star*ed after a long period of stan*still, | o

First check the conditlon of the 1n3u1at1on, using .an inductor or o

3 [

”;gger. The minimum sllowsble insulatlon resistance is O. 5 negohms e

% Should the value of resistance be. below thls fzgure, the fii

. : o RN

ol nit should he dried by one of the generally employed methoﬂs_ | ;:é

o 'l e. removal to a warm dry room, subjectinc to a jet of warn ';yi;}

. IR

. Wl

SUREE ERC S i

; Overheatlng of winding as s result of power overloading .

’ : N

3 uso detericrates the insalation for thls reason gee t“ﬁv f%&‘

'f‘:':

3 he unlt is not losded to above the power ratins indicated on b
o 3
; E g i
? ne name plate. I A ' %14
'}’% et b L eeTdime 1w bR d1rec\: current diff‘erenw" o

_ﬂ
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| of the heat is ’i ber: ted at the p081t1ve pole (anode;,ABSYpergrf
'cent - at the’ negatlve pole (cathode), and 20 per cent—betWeen ;:thrf:
1,the electrodes. Therefore thick eleuetue are to ‘he welded ' ) .fj
: fwith straiaht polarlty, that 18, the positive term1nal (anode) |
is to be connected to the workpiece, end the negative terninal

(cathodc) to the electrode on euch an arrangement more heat

_‘ie liberated at the workplece, and lees at the electrode..Thln
.e1emente, on the contrary, are Welded wi th reversed polarity, .' =f;;
i.ed with the workpiece connected to the negatlve terminal,“ A N
':‘a:and the eJectrode to the p091t1ve terminal . o

When weldlng with, alternatlng current, pOl&rluy 1o=es'

-ﬂits significance, elnce the current altere its d1reot1on w1th

considerable fre‘uency and the Quantlty of heat llberdted at ,
. both poles (i.e. on, the electrode and the weldment) is equal.. B
- If no polarity eigns (a for poeitive, end - for ncbatit-, A :

‘are to be found on thc gcnerator termlrals, fo ee*ebli sh the}.
'1corroepond1ng contacts9 use one of the aethoas deecrired Polon
4. lower tne ends of wiree conncrted to thc genorator terw

minale into a weak solution of su phuric acid As 5 result of

t‘Sulphuric acid decomposition, intenee evolution of hydro£en

:Fubbles will take place at onn of tho immersed ends Tn*s 19 r.l"

I:the w1r° connccted to the 5enerator nevative tennindl

2. Connect a metal article to- one ol *he generdtor terwi-

nale, and a carbon electrode to the other terminal. Strlke an,

electric are hetween the carbon electrode and the m tel artjwle,

.4 ..._
DL TR W B

) If the electrlc arc 18 quiet t\l 1eans that tnclchbon olnct-f_ C

rode has been connected +o the negatzve termlnal. anﬂ thexnea ,

tal article to the positive one. Ii tle arc is unste%le and
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L:gij%ve ierminal, and the metal article to the negative termi- '53.&
r o s P ' ) : L . - ' - . W
. i, -~ by :.}‘ K . .':‘I'
. nal.. TS
: i “yHaving esiublisned the polarity of the generstor terminals, a
i ton i FE : A SN
R R T S ; . s RN 3
. mark zccordingly the positive (¢) and the negative (=) terminel. -
N LL . ?'Wb-’d "t t a L, - N L, o ’ - - “.
E veicer's 1006.6. For use in the process of work, the welder 1
. . e
L 1 haeve the following tcols available at the place oﬁwork: g ﬂ
. : ’ : L %
Fitter?s hammer and chisel.- R
. ) e TR
: o - i
& Pliers. T
Steel wire brush. R
' . : ’ ' :"-":'; -':'-
: Zlectrode holders (Fig.57) for holding the elecirodes AR
w4 [ agf hLus —ﬁnd%feedlng electric current to them. ENEE
. SR 5 ELEC , S
i B g _ | B
N & IR - i it
c20030 17 pipfu Bl b ; Sy
kY L
I : ;
L y .
i( - :,53 ' H
| . > = i
- Finalog on Al & Y
: SE R
R SRS od’ e ; W %i'
- P v . . o
v ’:: X g Notsd .__3--‘.’,‘ a - . ' : v _ }
7 LW oL = . g : L. . N o - =
A N | - 3 47
B o ' 1, ] . ] - ] 3 _!
REEY ©opdas aleliE . % . . ) (,1 :
. e o i~sdgle Fig;‘;S’;, - Blectrode helders:
fos Slebiid - a , L ;
;1).g1ectrode nwolder; 2) cable terminal, FEF
: _ . N , il
=The handle of the electrode holder is made of some insulating :
material, while the clamping cheeks suould provile a good electric il
[ - 2 . L - L. . : L ) . . | f :,j‘ﬂ
tact with tne electirode and shovld securely hold it. iR
;’i" The cable (on wire) for sgppib'i.n'% welding curreni from the L .,:?:
¥elding machine to the elestrade holder should be provided with s

&f,:}" 3

DRIE T
(0 rpma B9
Declassified in Part - S
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ten%%nal lugs or connecters, to facilitate connection to welding

iD82hine terminals.
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e L et

r

i
€
g
)
‘ig~59. - Welder e ehield (a) and helmet (b) g
' 6A magnifying glase, for weld qua;itﬁcontrol A

7. A set of templets (Fig.58), for weld size control.'_lv_'- R
8.A piece of chal}t, for marking and plotting. o B ;

. 9 A box for electrode stcrage. ‘ T T
10>._" 'A welder's helmet or mask (Fig. 59) o |
In working with the electric arc, the operators are to | .
‘Ee. a TMC grade protective o-lase which a‘\surbs"he ul’cra-vio- ' _}
et and 1nfra—red rays which are harmful to the eyes and skin. i‘
i

In arc welding, the follewing numbers of THC glazs are used.
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7 rcHAPTER VII

":§;j6,‘§leet?odes éﬁdjdoetiﬂge,. -

& .Plectrodea ueed 1n manual electries&rc weld

‘~fonn of metal rods covered ﬂith a layer n? nnat

'. nd imr»deea the stability of arc burning

ﬂer \see Tabl i ) - - ';‘”

o Electroue coating Thicknnss

“. 7 "MANUAL SIRGTRIOwARG WELDING ~ =~ . .o .

';?' termed "tnn" because its thickneae varies between O 05 and :

'-_nur’. o-x;; e s 4e. When more important parts are to be welded,

3 ,:. ,:.;_ . S

ing have the RS

iﬂg. o

This coatiﬂg

! _'re,rsié 11

B0 »mh

nickneeq oT. COatln on a

Wectroae Dia— T
= > . m

. _«_me ver,

cor ng

5 LT 005 to o. W0
2. 5_',:',‘ o : 0.07 %0 0.10.
3-6 3 : '.0". 10' to 0. 15.:‘.‘ _'
'4_.'6' 70,45 to 0.20

b !, KL AU, S, 7¢ of ST (L L
PP ST ¢ ([T SR, t\ T T

§

...‘°3t°°“,. . .
“‘-";?i':'._".}o Wio0s
To t0 0.1
0.9 to 1.1.

e w-,,i LI 8 At lig) on |

ittt st
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Ae a result, the metel acquires & high oxygen and nitrogen
content, while carbon, sillcon, manganese and other chemical:

TR PN "elemente present in the alloy are burned out. The mechanicel

calb g A
o
B

. properties of the weld are thus conaiderably lowered. Impact : _ f'”
*etrength and ductility sharply fall in velue. For the above |

i

reasons the thin-coated electrodes are used for the welding
I

el e e of machine parta working under static stresses. R "-‘75

!
I
-

.o £
s
i L

SRR PN S The cheapest types of elec*rode coatings are made with

U water golutions of potash and chalk. The former is prepared

| . . y
nin the following way. 3 ' S
2. ,
‘}
1

13
<2
A

. . '
P e ¢ .
NA T F SRV

Fill a metel vessel having a depth equal the length of |
the electrodes to be coated full of a 15 to ?O - per cent .

. water solution of potaeh, and then etand a bunch of bare rods
"3.',1:( \‘1' Cxy -1."«..

e ~_,., A%

~ain it. During work, the welder picks an electrode from the ves-

= _g el and, when it is still weg, 1neerte it intc the electrode

[

>'holder. These electrodes are not intended for storage since

e

ihe thin layer of potash easily crumbls, and the wire, attack~

" F:%d by the potaeh, quickly rusts. . o o i , f%
3w 3“gff:E;;Z§' The compoeition of the chalk coating is as ‘follows (bi | %
Eziﬁvb‘i;Lﬁ..Q;;;ieiohf\. , o - L e . Hj
LR %ﬁkjic pure chalk C . e+ e ... .80 to 85 per cent gﬁ‘

. T - ; i

-f’=ﬁ water glass . . . . o . . ; s s s e 20 to 15 per cent
: The chalk Lntended for the anting is firet ground and

3 | .
creened through a screen hav1ng 1200 holes per one sq.cm. - - 1:f

.

o

1

o B S I _ )

(R S
o g\ " ' ht

S I |
o . :

o BAQ gtintin A

B

. . iy
After screening, the chalk is mixed with water gless and dilut- j

-

_ed with water tc a cream-like consisteney. Further, metal rods °fv

o z?;f’ g
Cao reqaired length are dipped into this gubstance and then

C .0 BN 1.-“pu11ed out 80 that a thin layer of coating is left on the rod ;
R - R
.0 0.4 - Burface. The electrodee thus coated are then dried in the open H'
o"" .
ﬂ"""' -

B 1= v s oy i e e g mpa® s T ETT

.
: A o1 b air op inside & drying cabinet, et a temperature of 20 to 50°C. i
iw 16 aeshewq edd FroL =

5%, "% To produce a weld having high meChan‘°51 pr°perti°3' thi’k“
9Lls matfom to &Goﬁ - ;
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.coated electrodes are used. Thick coatinge are sublivided into
protective (slagforming and gas-generating) and alloying coat-

ings. The main purpoee of the protectiV° coatings is to shield

‘:';"the molten

metal against the harmful 1nf1uence of the air. The
to replenish the molten weld
the chemical elements most eubject to active burning
1nitia1 chemi-
;sfcal comp081t10n .of the metal be main.,ined or even improved.

The slag-forming coatingg, in the procese of electrode

~—eqne1ting, produce a considerable amount of slag which envelopes
the drops of molten metal 1n the form of a thin layer and also
forms a heavy layer on the surface of the puddle, thus prevent-

:_'ing the molten metal of the weld against being saturated with

'r

‘Iihe oxygen and nitrOgen from the ambient air. Besides this,

the alaguforming coatings increase are¢ burring stability. In
p;addltion, the slag slows doxn the procees of cooling of the
deposited metal which also contributes to the 1mprovement of

i - ,‘
2.

the weld-metal structure.

) 3% The elag-formlng coatings are composed of titaniun ore.

?‘ "ganganese ore, feldSpar, chalk, kaolin, quartz &nd some other
;i g cmpounds. | -

Eﬁf&% _jg;gagaggnenating_nanilnga, in the procesa of welding,
f- ;enerate e coneiderable volume of gases which protect the molten

: ‘metal against the influence of the amb snt air, Many organic

h, wood flour, celluloae, charcoal,

-’ij- The alloving coatings. on melting, introduee into the
ickel,

chro=

”-"Fmiam, molybcenum. carbon, ete. The principsl elloying conpo—

.l,. -
B nentg of thege coatings are ferroalloys gferromanganeee, fer—
I £

FioMn. onviiy

F*«c”"silicon, ferrot‘tanium and ferrOmolybde“um)r or metal °11deaﬁ
C -' ».

e e S s e

| i

g e
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_Fer;e.l_alloys serve simultaneously as reducing agents used to

% o T expell oxygen from the deposited metal,

. «Ip addition to the above, each coating containa certain

B E . R —wn-)

it bonding agents which impart: paetiness to the coating and make
b g stick to the metal rods.

.{
L
3 _ N
5 S By applying various coatings to electrodes, a wide range
g SRR T & )y ‘deposi ted=metal properties can be attained. At present, a

| great number of coatings is used in the weldiag indusiry of

4
g AL Y 1 the USSR For the compositions of the most widely used coal
)

el ” ings see Table 12. N . o
o . ) S Lo e ‘;rable 42
R T i;é ~ Composition of Thick Coatings

zoopea f t S
Coating - ’ Weight Content
Cw T sl oFa T i - Grade, Components . tper gent)
;'--.~;‘:1::- 3};,;3‘.!:._ SEES OMM-S - ‘1. Mang.,epeee ore (pyrolusife\- - 21 .
amy ‘V.-_‘, 3 AT B "’"" ,  2. Ferromanganese ' ' , 20 '
fher © *1 L | e 3, Starch or wood flour - 9
. s | Va6 ‘4., Titenium concentrate -1
Vomy sie AT 56 FelldSpér _ f . S 13
e e o ‘ , Total 100
,.L,.;f_\' '6.' Watﬂr glass mixed with 30 to 35 per cent of

a water in proportion 2:1 dry component wﬂig‘-t
S Sl e e S :Lv\ . . )
IR it of coating
vianos o onE e
fpt b 4. Red hematite S .33
s~ [oU R DY LN AT R . A ) . . ) )
: D .2, Granite D - 32
ad dope 20n0EYT o BST - ' S
o iy o 1’» o .3, Ferromanganese 30
coode Jzandt ERUE L g . e S
: ek T . &, Starch - S 2
RO ARANT 2 : ' mtal 100
e gmtl T s . R
suolrgy Ladsal 3900 2 ' . o R
1 5 L B 5. Water glass ‘ 25 to 30 per cent
Ten M iy Lom e 4 oo v S P
f s ’i'_\t ' ' ‘ .. of dry coemponent
| L ada 3 S A .
G roarz Ta 8dF T L _ Lo
o nore 3 £ Tt o ' weight of coating
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Jrd

- Coating A - “welght Content
Grade ’ . Components : {per cent)

,OH 4 e1‘j/ 45 'l Marble - : - 52 , o A |
o ,2._AF1uor1_te - f 56 | _
3. Quartz ' o T ' L
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. Ferromanganese 5 _ ) o TI )
) i

5..Ferrosilicon - 10
Total 100

6. .Potassium water glass 25 to 30 per cent of

e
> ¥
Reapdn e

dry couponenta weight

" of co_at;ng _ i

R

v T

i
v adeT  dtimat i 3

E memaae 2
~

« il

1
}

gt

4o TN

\
e

»
i L
I

A)
P
e
piatnf

e
t

4
-t

i
g

SE v b

! r.
B
i

N
Y TR PR RS P

)

L o T weTi o S e s a4
3

—— v e

e o b et b Py

i
o
Lol eyt
¥ o i porg VA SRR, L

o]
PN PN
‘" h?

¥ TN 4{:[;“4)’*‘
Loy N -

| ——— = b L

o
>

e

-gé‘idbwﬂ.i’it!ﬂ' B

o

...m.“,,,
et YT v T
TS

o

P
v

-y grimew
ey

1y
{\ r

Dec:lassmed in Part - Sanitized Copy Approved for Release 2014/01/09 : CIA-RDP80- OO247A001300300001 -2 T



- P e T T~ A T N AN LN i AT S R
ki i =) i *A&f’ﬁﬁ\;‘mﬁm&g&wf i R «&L“ RIS J‘ S “d’&l‘"‘

Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80 00247A001300300001 2 -

"“Electrodes for:ElectricsArc Welding of fteels’

B

»épffodéi‘keqﬁifeﬂhifﬁéédmhended — e Recommenb".:f.
jGrade.. - joint - po= curreni &. Grades of steel welded ded, volt-.
ST eition f-ipolarity e ,.' O aze {¥)

” “rl:?;RJ;T55M;,¥3*nlrxtrode Any posi-u:D,c.(stralght vr,1 C..2.Cr.3,01.4,to USSR

”j;with chial k ‘tion in 'polarlty) & t'Standard TOCT 380-&1 ‘and - ‘:“;: p? .
Oating : space o a.c. - - o steels 0.8,10,15,25, to USSR S
R .A;ﬂf_.¥‘4 Standard rOCT B>1050-41 . 15 S

S o T X cT.z,‘, 5,07,k to USSR
B Standavd 10,7 380-41; and - : S
o .steels 0,8,10,15,20,25 to . - 0
“‘Q_USSR Standard FOCT B—1050—u1 23 R

[
=

R SRR o 2 R cr.z,c, 3;0»-.1& to USSR R T
'“ﬁw‘.f,’Aslandard FOCT 380-#1 and - - i b
--“;flfksteels 0.8, 70,15, 20, 25 to . R |
..U’SSR tandard ror'T B-10“O-l'1 23

T G 4, Cy 2, G 3,Cr By to USSR I

e ‘t.anuard rbw 380—=41 end - - L

"L T 'mteels 0.8,10, 15,20,25 to . -
’“:jUSSR Standard FUCT Eb4050—41 .30

D C.(Btrai—-' 2OA 191"4)., 25XFCA and BOX' CA a4
. ght poiari- - , <
woty),Rece8le ..‘,;:s'

';lowable L

SR 1 7 2 (rever- Low-and medium-»carbon low—al— ‘.
7" gpe polari- 'loy ateols :
o t )& aoe- ’
A with oscil- ..
" .f Vs ',lator '

T
R ; |

- D.C. (reverse 25XFCA And 30X r'CA B S22 '. .
n and °emi-”u polarity) : S Sl T ;
: vertical -

6 Dovmhanu ,?1’1‘. 3!4402 3“4035".}.“1"'4?7 , . 'A"”.‘,._'Z’I'}
DL émm JVME.JMMH.33M4ﬁ;f;j**f}n”.?QQ N
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' ."?lectrode Coating' P S R ITI o |

: 1ho workinw orler in tL" ureparaxlos of noatoi elc t"odes-

15 a8 ?ollove-_i,

_“1;_Wire preparatlon.A

d.‘ﬁreparation of roating conpnnonts.

r‘lf PRI

o 3°'m1x pre; aration,
é,_ﬁa:}pplylng of coatxngo-

50 31ectrode drying 4 : , . :
| 1. Wire prc;aratio‘. Clnan the wire of dirt and grease

-:and wanh it wlth & hot Swp 2T pcu 'ater solution oI‘Srda aeh

1 Shen cut the .v:re into rode 500 to 450 mm 1ong. depenung upon o
b - : rtz L
its diame+er, awd straigh ten the ro&m. The prepared rods y

ould be storei in a wooden box located 1n a dry room.

; 2» Prepgration of oating componer\ts° The componenta of

coating (i e, chalk, ferroalloys, starch, etc,) are firet

—
2

&

migled in ball milla; dr1ed 1n a drylng cabinet at a temperature_}{_‘ '

}‘ 120 to 150 c and th.en pas ed +hrOugh a screen havmg 3600
0 4000 openlnge ee‘ 23, cm, Orranic substances (for example,

etarch and ’lour) may be screened with a screen having 1000 to 5

200 Opcninga per 8q. cm. Each component should he treateﬁ B?pa°.

,rately,kas deecribed above,

B Hix prepnretion- ﬂ01°h out the ecreened conponents 1n

e

ﬁevrequfred'proportion enu thoroughly mlx them in 8 mixer. To

fepare a mix, delute soluble water glass vith water to a spe="

sific denelty of 1.1 or 1. 2, and then etrain 1t through the'~ :

'Thé uixing of dry compounda and the water glass solution

.ould be preferebly porformed immediately before applying the o ‘
: T A
'ézatin ‘to the rods. make suve that the mix has been thoroughpti_l o

;ii Btir ed to obtain 8 1ni*orm mixtLre, free of lumps and -

- Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80- 00247AOO130'0300001 -2 T
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-' .
. . : R A
1 " , _ ot
E hd . -

Yy ' = ' : T §
ﬁ aif_bllbb:“ae ot . : ' ) i.l”_‘_

3In'thz couree of mixing, ‘he ferroalloys (ferrosilicrt_' . ;“

and ferromanganes\) may r at’ with water glass. To prevent
1ris, prioxr to m1x1ng the ferrﬂa loys sabject them to h=ati: g

oq *ans in ovens, for a pericd of one hour. This precess is

‘u?fﬂed the poesivating 07 the ferrsalicys.

E-i

of coat In elecircde-manufscturing workﬁ,
1 i}g 2 ating is applied o1 elzctrode wire undsy oressure with
Ty : .

thz aid of speh :al.macalnes. Under the cOudltions of fi 1d

"‘,c-

nobirw re: a1r smops, the coating « f the wire surface may be

-ed by @ ping B o co

g :é'“x— pres ared coating solution is poured into a deep tank ' ‘
i_ ‘hirn the rods, fastened in & frame, are then dipped o : t:”
: ifft" pin the frame, together with tae rods, is careful- | B |
; 1v % nd *1071 palled out of ‘the tank. ~.f several layers of |
coftln ar- tc be applied, after eech di pping the electrodes .
: ar% irisd in the air and theﬁ dipped in again. This procedure ; o
: cated until a eoatlng of desired thickness 1o obtained, )

. [4
At t“e coat;rg 13 of even thicknass elong the entlre | i

engtuo to ac;ieve this, in extraction frcm the solution

ey || 4y

St :?;nd on BuiB- quenc irying, the rods shov;d be held etrict;y

TN T Ve

c~1°

i , , : : .
'!‘1- },"'; L_ 5« dlrvurode d: yi Z., The coated electrodea should be

as w .

- |
JPied Tn prevent cracking of the o8 ting the electrodss o t

o :;;g', Should be preliminarily dried in the opsn air for & period

jih at a :emperature of 200 to 200° ¢ for a periocd of one | _ P
l; .:ilm ’ ' ’
. °r¢two hours° Drying at temperaturee ahove 300 C mey cause | Ca ok

';4-:Aburn ng—out of certain coating cozpon:nts., Orgenle »omponente

oo v
R 4 e e -

>

-

ahnuld be dried at & meximum temperatﬂre of 20% C .

PR
I

Tulec*roles with dampened coet1ngs ehould ‘also be dried

| Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA-RDP80- 00247A001300300001 2D B
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ML IR PN

E;J:..i K

at 8 temperature of 180 to 200°C, for & period of one hour.

a e It
FOPIY LIRS

Remember that electrodes with demp coatings cause unstakrle

‘e burning. ) - - y ' o _ e

a

§ 17. Techniques and Working Conditions of Electrice | !

~-Are Welding

are

5

l '}
N S

f e
-,

A normal welding arc is an eleciric discharge at simos-

DS

v

5.

pher1~ p"essure of gases. Electric dJscharges of different

f character and intensity are used in welding. In the Slavianov
3 i

o3 - ,,wgld;ng method, an electric arc is drawn between & metal elact-

i
b
t
.ﬁ
anie 0@
-

and the m2tal to be welded (the base metal). Thie tyre

is termed a d*rectaactlon arc, since the hase metal

T
(=}
or ]
m

ey xl. ﬂ-ﬁi
)

is nzre included in the welding circuit and plays the role

of an electrode°

St*xk\ng the ar~, The striking of the arc is parforncd

i
.-lp .-

' by lightly contactln the base metul with the electrode and
by slowly movxng the electrode away to a distance equal to

'tkg ars length (2to n mm). This method of arc etrlklng is '-{

b,
o

. 4.1@ 5 P

e

known as the short-circuit metnod (Pig.€0). - L

4 sesond method of ars striking consists in striking ths

rrrow
]
¥

A

ﬂ) -
‘:‘}—‘ i
m

{

-k e s

'

eotrode against the surfa*e of thz workple~e ( in the way

ot &
K(-EA-:"
*

tch is strugw)o - _ : IR :' ] A' o ih
Fhen welding is perforneu by direct current, the we}ding. G

has a. tendency to daviete due to the influence of the mag-

ik bauaitibiisdl
E&a‘

netic f,eld the ckaracter of thia deviation depending upon

& 2 g .
the workpiece &e51gn and the methd cf current supply (blg 61). _Ll

-.‘i—‘

i ]
Lhie Lhen mnnon ie termed magnet1c blow or draft. ) . v _hﬂ

agnetxc draft hinders *he process of welding The Siﬂp’ - BT

il b s B it g i) dcing
&
3 r
(1ehd
v
kﬁ,w

o &?‘eg* way to eliminate ma*netic draft is to alter the angle . -

H:
,L.J
‘b

i
trode in llne in the course Of Weldln" : - : &
¥

 When ‘welding ty alternatins current, such deviation of the ?;f

i

1

-

I
FIY :";4_‘.,?’«_ .
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4 are do-: 1ot occurs , ' o o 0
b . . i . ' . . ’ . . 1
" i _'i;_- . . s
¥ * _ Ty
= . f . . \ o L ‘ . i N
i L i eimx/o / X [ | -
b 2 3 ’ ' ] z . ) : i
‘_é . f ' _" 'Meilemla }! ’cffa X( ”g_, < B
‘% : K o . . l % . e
t S A S I A ; ' Ty
I ENE TR S, Ul"éra_u of 2lectrode movement Auring arc strikin::
.’"1 v 1) Blo.mly 2) quickly. ' o '_ _. , _ ; ‘.;f
: g
l l: H
by g
: o
" ‘ : : ‘ i ";
o -
61, = Influence of magnetic blow upon electrio are. ! |
2 ' f
‘ 1_,,= are should be exhngu;shexl only in order to replene _ 3 i
: Ae consua Aed elestrode or when & seam has heen completed. If i
E : i
4 Tweld der bds not yet gal ned enough experience, breaking of the 1t
| L‘ﬁ. .ar—*'as s result of short cir"U‘ ting or due to excessive arc t{
§ , ] L s . N b
g e @Ml_éngtfr.\. ray occur. At t’"e 97‘1‘!“’ of bresking of the arc e weakbn" I
3 - ' SN . o ' A
; ?“'a v.eld 15 ,roduced, In order to obtain a high-grade weld ir- ‘
T D 3 | then the i
i . | ";‘ ~F hase metsl “mewhat ahed of the point of treaking; the o
arc should te worked backwards 80 that the place of treaking g
4 . 1y
B . -ﬂ' d N -
g 12 welded enew, after which arc travel should be centinue v %E'
PO 8 i
) [ L,_!_} tha dirention of we1d1ng..v &E
W .
I .‘;;: ;
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!f; rode and base metal.

rrate : A) er~'1ength' j) puddle- u) base metal 5) depthl i %'
f]ame; 7) metal elestrade. . - ' Yoo

\-’\.\}

“The baee metal and the electrode unde“ the influence of

he heat de«eloped uy 1e buwning arc are melted The molten-_ﬁi"_

metal puddle Lm furmed, witb a crater in its Surface immediael-
“.u :

"under the elenurode,‘Tne dro length ie tne distance 1'et--

.= tﬁe eLoctrude eM‘ enf the BO‘tom 01 tue er er The denth

;he pudile or, the dehoh uf penetration is the diSuance ' .f"'.f'i
euvfaee te the bottom of the crater o

A ."‘Ze h nf ‘H),e aro and the uep"‘h of

'.Epfpuddle ehould be of a definl.e value, When electrodee uf u

96.mm in diameter are usedg arﬁ length should no+ exceed

f2 to 4 mm, sinre ouly Lﬂier fhls cond1tion can arc stability-.*

3
-

“,ibe ensu;ed° WJe" the arc 19 of such short length. ‘the drops

NI }f” mcl ten’ eleotrode metel on their WaY t° the Duddle are in’li jjf

.grtent *han when the arc 3s of gveater length

Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80 00247A001300300001 -2
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s - . .

: Wben the arc 1ength is too great the arc becOm 8 une

_&»1eo_dev1&tes to the 81d€8 and ften breakso in addltiong,'o

Nnen alfernatlng rurrent is used the arc

nﬁvix< v qf»bv]**ygAthe frequency and voltage of the"'

dﬂanCMA
hroerdouu t~ lifa sxnne the frequency ie vory high .an d
iosonlle*rv \OWer'J. insignifi<ant.
When tke f _J~n~J is hign, the intervar of time during
fwt;rh tVe nurreu; drooe to zero in the gap befween the electrou'fr
‘ e end .rd s workpleae is extremely short This period belng

snoh enorc %uretion, tbe electrode is unahle to cool down ’j'"

'e~ursideru? el Jpwrce befo*e the arr ia atruck aga*n.. which

Bn 1f lt had not )een extinguished at all.

o ”he el of pe"e?“ation 18 another important factor of
‘fTMe wnii;nb yvnwrs :-mo oroduce a high=5rade we‘d, 1t 18 re-

3Qutrnd tﬂei the mn;ten e;ectrode metal ehould fully mix’ rt._V
=

'1he mo‘tnr taee me s al Conqequently, the baee metal should be

”¥~e~e‘eome of the molten electrode megal will he deP°91t~

P S 3

3 hpon tne unmolten surface of the workpiece ard no weld “ﬁll .

e'produced This phenomenon is. termed "lack of'penetra+1on"

i - Declassified in Part - Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80- 00247AOO1300300001 2

is more 11ff1c41t‘

;-ﬁ etvm»w and }urns wdfh less stability as compared to ‘8 d c. arcy'

"u uuu o p.s° at 3000 v. This high voltage ie not fi"'

e
1
'
:§
|

T
g
P

?
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*

K ; , o Qheioepth of penetration can be estimated by the depth
- of the crater; By observing the crater through the protective

PRy

glaee, the Operator can eaeily see the depth of melting of -
"1 ™ ine vase metal, ' : L B

"

-l
.

1]
=

N

_ ; Iack of penetration mey result under two cenditione. née -
mely when the welding current ie too low, or when the speed o

of electrode travel is excessive.

- -'1.;' Methode of deposition. In the process cf welding, the

electrode, while being melted, is simultaneously moved in
' three directions gFlg.63)r
;i &) it is being constantly brought closer to the workpiece,

A

to maintain & constant src length; v o :ﬁ |

i i P, T e ke

1 ; '~ b) it travels at constant speed along the joint;
A oy’ T ¢
3 : ,3 c) it performs transverse movenents of oscillatory nature. :
B W a;«g The electrode .should be inclired towards the direction

of movement, forming an engle of 15 to 30 deg. to the verti- -

o

—

R cal. The 15-deg. angle is used in "'elding with thinly cc=tsed

.
iy

' electrodes, while the 30-deg. angle ig recommended for welding i

!q

e vrith thickly coated electrodes.

.y,

g S

n

R

' )
SPOPR SR ! I S T

1

;— .. ' _welding-

..

rgf electro de.

r
PR

e

i E To obtein a weld of the reQuJ.red width, the electrode |
. g 13 glven oscillatory movements across the joint; if not, a - v ‘;
Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 : CIA-RDP80-00247A001300300001-2 —
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! ' - 106 - o ' T
}q Yo f3qoh oy ' _j R o ' 4 : I'
;n; Y&' ted ST o ‘hi weld with a8 very narrow cross section would otherwise be pro~ g o
x ' - ,duced. The oscillatory mo ts of t ©
%io:}ﬂ'r-\qo ol e .duc y movements of the electrode increase kY
j Leten snng °r ’ puddle size, since e greater quantity of heat is produced by : t
< K &8 of} © Cat
; s 10 o ;o -the are per unit of weld le'a gth. This also results in the slow= r
81 eneq o Aond : ‘ ! g
3 g " boas “Fer cooling and EOlidifylnsz‘ of the molien metsal,” which, in turn, S |
Hlaw- o rvedq { . : T
; Hese, ;serves to reduce the quantity of non.metallic inclusions and . L t
Alovetd eboxiosl R
: 0929 h’. gas bubbles and decreases poseﬂ bility of crack—forming in the L
; 3913 Yo ebodisi ld , . : T T o ‘_;.L
pd e.[m ke uooie _‘;‘. I i1l
1) aﬁo_ta‘osnb sexdt T T T T T T e e S
‘ 8105 8 fnisdnisu § i ‘ ? |
“i.s elsvsyd ¢i {d i;:”aw,._._\;é o | g . . " ﬂ :.
amo‘hsq 11 (o i '”; : % ' L
) o 3 |
e sbox¥osls odl - E 1 : : v : o @; .
dnimiol .Jnsnu vom '1°‘ i 2 g 4 s B
11s .gob-2r ofl g :'“: | S S :
i i - : f optional tt of electrode end
3+ of irfw agbo'r:loof iig.@} Diagram of op .ona patterns . c .
6ot 800 z.[:lomt xfif‘ : movement: o I
' V32,3 ~with normal heating of joint 4,5 - with intense
4 Fheating of both Joint edges; & “with intense heﬂting of one
, t!:" wjoint edge. _ o _ _ N
E;; - In pra ctice, many different patuerns oi electrode end i
= S , e i
) ; ‘.. SEy movement are ueed, the most characteristic of them T
: i
L sl positin& welds in different positions. When & weld is i 1
: A BT kb : ‘ H “
ol¥smodo SRR B ﬁdeposited in the downhand position, the molien electrode me- _ S B
. , o h A Lo
anibleow (o X “tal drips into the puddle due to 1ts own weight. The joiat : : -b_
<& soboaiosAi ' R L <
oenb. .8.902'133919 o_. ’being welded can be conveniently observed by fhe operator, B !EL
T 28 : Ok
bisw 5 gtuido OF _'This is the most advantageOus welding poaition, and the Ope° . X{E
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3o oyrev s ddo o L o
3 ' o rétOr should always endevour to arrange the workpiece so that

1t may be welded in the downhand position.
wraldla (&4 3,'\”” : 7—1! N

1
Sab -

P R,

lossiz

2

3

nor

2

T4 4':
.
i
t
)
|
}
]
i
t
i
I

o

Tt ST,
Sl h Y Y by - s s A

gt

IR v Sy ot e e e o :

AT

g. 65, - Welding of vertical Joint's:
e --’al,b'- correc't; ced - wrong.

. . . . . . . B K )

|
. \
4 It is more difficult to deposit a weld inthe vertical '
f .
o posutlon (Fig. 65), since the molten mete.l tends to flow down-

4 ward. For this reason, the vertical Jomts are welded from _
L{ ) S
below and upwards, ba a short arc. The electrode should not

. . LF’ h".‘? . . . . .’
fg . I beretained in a given position, but shou d be slowly moved -
Ao matnLe il -~ 82,50 {"“' | |

e i a’side, thus allowing the metal to solidify. This  facilitates .
;; hﬁmworiﬁ : FE :‘M“ the obtaining of high-grade welds. C ‘{‘
_‘fiij\rf;‘“}; 1,*1"t -'§ . The welding of horizontal joints (Pig. 66) does not dif= o
Q*-. o R V‘_“" e f%er essentially from vertical *omt welding. }
= R b“ 1 10 factlitate depositing of horizontal welds, only the :
’7'“ AGRIY m, ﬁgljrhuh "§Op plate edge is bevelled while the bottom plate edge is }I

Pt wt ﬂ.wmw ;ﬂ 3 _”il‘:eft squere and thus forms & kind of shelf on to which the _ l"

“f 5'“’;;{':':?"5(& r"::l g we ding metal is deposited. '- f%

ot L“‘*{p Losaw ‘..j;? ?' Overhead joints are dlfficult and inconvenient to weld %
ezt ""{1&1 ne *{«Fis- 67). The molten metal strivee to flow out of the puddle, ';
et K,u’, ;rnand the operator must always hold it back with the electrode. "
) . eded et 1: ﬁverhead ‘welds, even when they have been made by skilled ope~
56 h&y ba:-.;.é;-“‘ _?-"'ial y

'.'.7"‘“”2‘ators, ag a rule are of insufficientlv high quality. This .
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'.,108 -~ s o

S WY, < SR

"uig due 1o the inconvenience of welding and contamin&tion of

. the weld by non—metallic 1nc1usiona (slag) which are 1ighter ) ‘ |

than the metal and therefore deeply penetrate into the molten »
,metal (into the root of the weld). R [ S

..A~A-_,-.:.~.«-....v._-.,» [

et e -

-
\ o~

Ap——-n

Whyyer
9 {

1
A
HE

.
o T
Tl

et — S
S R\
Fig. 66, - Welding oﬁhonzontal Fig. 67. - Welding of overhead 4 o
3 . .‘: :
{ ;.joints. T . : "Oints! ’ h
. : , . R |
B ) Diagram of electrode - R
movement. : .
e
i
i
. - 2t
‘ : i
.- . . ]i
: § ‘ 1
i - . 4o
N . i
- Z. Bas ti ‘.,
i LA E-j‘ ; '
aai i ' e
~ PSR A § s - 0
[ :. ; I
' ¥ - i : LI
{ . Tt e P
i E?:.,::; v:'l
F ¥
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1 : CHAPTER VIII | ‘ SR LR
o ' L
7 . . TBCHNIQUES OF WRLDING STREIS USED IN AIRCRAFT o
v : . . . '-‘:
N AU ‘ ? e CONSTRUCTION - | o . _ §‘
é'j—ﬁ . . H . 5 . | , . . . ' .. . :
;:257 TR | § 18, Prepafi Swg paris for weldimz. ‘ t
i NP ) :
: - [
Lk Prepering parts for welding comprieea the follomng |
# operations: X
b ‘:,: 1. Machining of the sdges of joints and the remeval of hurrs, . !
; 2. Cleaning edge surfacee of paint, dirt and oxide films.
i . :C:‘f : ”:
T 3 B Assembling and fitting up of the parta aecording to * f
;temp’ ets or in jigs, ete. ' ' ) '

‘I
&. ‘l‘he tacking of parts. . R

5. The straightening of parts after tacking and checking

X

:.,_% .‘*f gaps, ) : g ) . . - . ::

§ , ;; - The gape leZt between the edges of the parts t,o be welde 7 ' '-‘5
.k .

j o Mgd should be of equal width along the entire joint length For )

may be increased by 50 per cent.

et Irrespective of the method of welding, the parts may be

PSP P

: acked boti by ges end by olootric-are welding. Gab tacking N

is recommended for parts of 1. 5-mm msximum thickness, and

]-ﬂ

leetrio-arc tacking - for parts over’ 1 5 mn thick. For tack-

* 4"\

il

ng, uae Grade 10 A filler wire and Grade 10 A electrodes.

2’..‘7:.41,&4;

After the edges of the joint are bevelled, cleaned, fit-

_ . .
e.. up and assembled, they are tacked. Tacking should be pe

ciivanicatidilmmd sl inadit Sk s oo sicsnsidismiaisscl il
i o
o
repits

i
ool b,
ma,, w’?au

:-Q "’ﬁ' ormed by short welds (10 to 15 mm) gpaced at 20 to & — S

4 <5 .
: o 3 §ntervals, the tacking techniques and working conditions teing o !{
% - ' ' Bimilar to those of welding. The maximum height of the tack _ i‘ ;
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.
&
¥

- 110 - o | b

' weld should not exceed 70 per cent of the normal seam to be

e

i btained as a result of the welding. The tacking of parts is
- performed in & definite sequence, to avoid warping A thicker‘
_element is heated first at point of tacking. When lap joints o

e Tee—joints are being made, the thicker of the two elements

.
L- b

: - ' %s preheated on the reverse side of the tagk pount, _‘_..' f“i?
R 1Prior to tacking, the olemento ghould be reliebly sogure | ?
N - od in Jigs, olamps, ete., to prevent them from shifting. L

i T’ i :During tacking, ‘the followirg rules-should be adhered to: : (

L g .‘“«ga) tack welds should be Spaced at 20 to 35 mnm intervals, ' ' ';'%'-':

s for_‘metal thicknelses of 0.5 to 1.0 mm, and at 40 to 60 mm 1n- . f
;

A
.._-.‘.‘...‘..L . . : oo

- =iy - . . - - RN
T R

tervale, for metal thickneeeea of 2mm and over. ¥hen tacking
: -eleg.ents wh1ch are intended to be welded by the electric arc
p_i“oceas, the spacing of tacke may be increased by one and u
‘F’hax? timee; | |

L"a‘-":éb) the extreme end tacks should be epaced 10 am from the

',,part edge, and no tacke should be made on the ends and in the - it
R ':eovners of workpiece bends. In electric-arc welding, the tacks ST
. ahould be preferably located on the edges of the workpieces;

-

. ".g“c) if s workpiece is provided with holes, the tacks should N "
b“’ Placed at least 1 from the hole edges ; '

Co en&s;
’ ;.i,_gﬁ
R E '..,‘g) whon tacking vge,shera or tunular elements. the euoeaeeiva

d) any part should be +gr~ked from the middle towards ita

st B e o g et b

PO .

e

et Hwsesthaotlr GaEDN ol e i il St et S it

it ?"‘e’&exs should be eymmetrieally arrangedv _ | L B l
- NS o8 ,zf) in casec of double-side tacking, the tacks should be R
o PR 2 1A L . ) » | g} ;’;
3 i . AT st&ggered, , . . . i
ﬁ ; ;,; H - %110113 butt jointa &re first tacked at the ends and in the Ei H

. :" -‘i’ﬂ@. and then from the middle towards ‘the ende. as ehom:

; _T"f;ﬂ' 1' ngéﬂ’in E18-68. Stiffening ribs shvuld be tacked in & staggered

TR

- —p——— s oy an

I3
b4
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B T A T Ry S )

e M.

B TR S D T e e MULE Y PR

st

r’lﬁ.

.......

eleeErIe ars 'f'.ai o )

T "?or gasj?br

we ldi ng'.
(mm )

: A« '
(mm) ; (m) (deg )'

i §
‘10-15' -} - - i
o.sﬁ.q_ I T -
1.0-1.5 | 0.5-1.0! = -
RO SR jr II:E

{

S
Q>
o
n

R XA |-¢-41-< Q‘\"\-‘ﬂ“\}\ﬂ"’l\-"\s-‘-'

i 70210 '

'5-15 15-3

]

.

;

U
....,_.4.;_‘_._._.

 __ L 0.5-1.5 |

1.5-3 | 7010 o

43 | 2-n 70870 .

T

Edge ;irepérafibn énd g p tolere.nces for Tee—joints . B o

R RN B N A

L R R R R TRl

5030 Cik S

—-\&-4-\'\-..~,_.‘ . o ;;i‘

(mm).

Type ¥ Tiensions Fﬂ"FBr gaz ?:_ STectrloesto e
’ Jointa S ing : ij

-@--f-- e b S

........

—AAAAAQ- .....

es5=1.0 1. 5-30 _ "G.
Z loirs=10q e
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" . ’ i . N
wa.d..'.s}»ﬂ Y ; RPN .

i
Yomite. v

i "'
5‘!#.

uheeiz thicknela :

.gdﬁgé ‘preparation and gap tolerances for lap joints

- 12 -

Tavie 16 .

s g h——— =

i

Type &

T_i gas &‘electric-

Dimensions of arc welding

301nt5

b EY
- (mm) - (deg. )

-10-20 520 {

|

i
R
23 43 |
6 ae
610 310

. e ram e

|

3 ,

]

l'_vo.j-ﬂ.O" u5
1.0-2.0 . 4

.. 2.0-3.5 .. &5
b sees0 st as

.

F e e e i

: t:ts’xleqe'tq !'"'g:f‘)("? -

Liidis

o W"-"‘i‘ R e Laaed
.

b
Finid

i
w4

z -ﬂ'li'.' ’ ' ‘.

i ‘f i ﬂ“w:

W) i

st s g

¥ o f i 3 .
v b . » .
. [N o
[ T . - . -, " .
A I . . . =
- -... - e e amen v ", e e r
. . . b R .
- . A P .
. . 4 .

ru-‘mdh‘r
S

'. .r-)p,: -

) G:‘:— :8heet thickness below 2um;
T to €0 mm for sheet

TP vbiclcneas above 2 mm.

w_\\

A}
\
|
|
|
1

YUHM*'

LYY
o—t—3
: -I‘-.-
e L

“
R
3, 20-8Sunrpad B0 Zmm .

" 40:60mw ngu d onee 24k

L

e

-
P
M~

1Omar
Rt

[Ylll P~

o — e e e

- THg, &8. ~ Sequanca of butt

Joint tacking. '

<% .
« 1) 10mm 2) 20 to 35 mm for -

l //e/zpa I u/‘aHJ

===

§ .
‘ ' 9, fpabunii?
l L " .

1

|

. .8
Fig.69; - S‘equence of stiffening rin
| tacking R '

1) Wrong 2) Correct

In tacking connection pipes, washers and other circular.

é
-elem ements, ‘prooeed as shown

- A
' er
‘Al

ln Figa 70.

A
A5

e AR T e e T
P ="

T vy
L. ey gt e

TS
>
3
iy
ol
i
1
I}

o i
Ao
1

11

.

.
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v L’
v o R

Loeaze e

Flg.?o. - Connection plpe tacklng f -if-':-
- 4) Correct 2) Wrong : ::>h“'. o

& 19. OYy?HCHtjjeue WELdlnR of eta1n1ess:»

chromlumvniekel steels f B

In the course of alrerdf+ repalrs and alfhraft eng;ne “nfﬁ Q-:gi
}Q repeirp, e neneecity cften a“isOE for goining oy weldlng of - g tf-f;27
‘ - chronjun- nickel Btainless stesls, g“ades 1 end 31T, cone VV'” ;
tclning 1/ to 19 per cent of chromlum and 8 to 9 5 per centl;-. A
".of nickel. The welding of these ntecls 19 hempered by the fact -
that they posaess ‘a high coefficlent of linear expansion and ;;'
= besldesS tgve a tendenrg to Acse cbromium carbide and high- |

| heat oxide £i1m. The fojlowing fules should be obaerved, when 1;‘
welding these steels-* A . LT T |

754 1. The prepered edgee'should be clean aaa Bmooth. The

Eap ohould be’ even along the ent*re joint length, its size ':;d_"

: for parts of over 1. 5=mm thickness .”}i;'{’i.}A-1 0 mm maX-,f lieé

;",2- For filler metal, use thcrnughly cleaned rods or Btripﬂ ; _'gf
\ ,f 1 5 ma wide. cut from a sheet of Grade Q1T steel, 1.5 thicx.:wg. .
5- To melt the higbeheat oxidee snd to 1mprove weld mm--'-r 2
it 'l
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o - 114 - S - _ : .
} e 4 . S T .
' lit.‘{, it ie advisable to cover the filler rods with a thin .
; poatmg. or to apply a flux to the edges being welded. N
% m}{ One of the composihons given below may be uaed as an ' ) :
"\x.::erler-trode coating (percent by weight). : , o - {I(
» i Lot ) : . o 3
I . L . P
PR : : No.1 Composition 1.
. b oid : : . , oy ST
. ) . '7.7; ;5 Feldspar € 0o o e 0 o e e ¢ & 8 B8 & 4+ &+ & ¢ e 80 ’ _ : q
-1 Potassium bichromate . . . ... . . . . .. ) i
i':'g Perromanganese . . . . . . . . . . . .. . 10
_— =1 Ferrotitamium . . . . . . . .o . . .o . B
{ 3 *g © No.2 Composition
N | é Feldspar . o « o « o « + « - o . O T
E\?,;;::.% Chalk o °o o . -- . ;. . . .—' ,'-' 0-¢> . “ . . \l. ‘15
‘g Potassium bichromate « o o o o o o o ¢ o o° 5 ,
_ ,-%i Ferromanganese o . - « « o« o « « o « o « o A5 -f‘.;
4 - . o ’k:'_ . . . \ '\A
2 ot ) : . %ﬁ{";‘{’ig -' F:erI‘Otitanium . ° . o .- . . »- o.. . * 0 7.., a. c' qo ' . ' :Qé“- ,
ok Ferrochrome « « + o o+« 4 e - st . 15 | :1!%
Y SR should be noted that Fo.2 C‘umposition givea bettar re- | !“i
K - o { I. l‘l.‘_
; »,-e%ultq’ The Grade BU-12-6 coating .see Table 13) is &lso re 2 cOme '
mended Co o S o |
. :.'i .
When %he uvse of fluxes is desiretle, the foliowing flux Sk
composi tion may be recommended: . . ‘1?5
- ot 4 5 .ig;«
BOI‘aX o o L] - . . 3 - . - * L4 - . / . Xi;h,
“Caloium fluoride . o i . o e w oo - o o OB : o
The flux should be applied to the workpiece edges 15 to i
din ateinless gteele, Grade I
R0 minutes before weldm For weldirg | o
3 - . A 3
- ,—é:?“ 13—6 flux (Table?9) s re<‘°mﬂend°d‘ : NN
e 3 4. The torch is selected on the basis of the celculation: ik,
i o F ol 3 et .—;} Vhr of acetylene per millimater of gynrkniece t!‘.ickneaan »'.",. ‘;’
- ~F :
’ - TR f the metal, i
| , rg? mors powerful torch will cause overh.iatil!g ° ﬁ' i
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'L - 115 «
. ¢ ' .
L} 5. 8es that the torch flame is strictly neutral; on no ’
£
too.escount should &an oxidizing.flame be used,
Lok
- F 6. To facilitete removel of heat, the seaz may be welded
: .
oxia backing plate made of copper.,
?;_";_5 7. The angle of torch incline should be about AS deg to
tli'e

¥

workpiece. Both rightatooleft and left-to-right welding

ﬁechniquea may be used. The tongue of the flame should not
csntact the welding puddle. The torch should be movad onlv
along the weld, wi.thout eany oscillatory motiona. Th.e filler—

) ‘
Arad end should be kept dipped in the molten metal puddle. The

' welding should be parformed quickly and continuously. Slow

A ol

u&-ﬁkp

-‘--“;Erformanoe and frequenti intervals co iderably impair the
» '*,T' a
qui lity of the weld. Wheu iong seans are being welded, a re-
;
verse-stepped welding procedure should be used.

8. On completion of the job after the metal has cocled

i

M,

£

e 128
b

3
“‘:Zihj slag formsd during wel ding saould he removed by light hamn-
:jgmng, The seam and the weid zone should then bte washed with
:"Hb:t waterdand brushed. _ o
’% 9. After welding, the workpiece should be heat—treated
hjb;: heating 1t to from 1050 to 1100°C and qu ck.l.y cooling it
ﬁ%mter. Steels a;loved with an addition of tltemium or of
E;_;Girbon content belowo 0.06 psr cent should not be aeat-treate:l

§ 20. Oxy-scetyliene weiding of chromiumumolvhhﬂ'm

steels (chromium-silicon-

" steel snd chromansil

‘manganese steels)

Tt ] ““; .
B gamuwfmﬁh-

In .velding these steels; pay special attention to edge

*ry TR el
v"?; g 3 °

t s
y g,.,g

&ratlon. The eagas should be well cleaned, and a uniform

f Bhould be left a.tong ‘the enf’il‘e J°1"t length. La"k of

é Grade ‘!OA wire should te used cr.lY for parts the tensile

g

P
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gtrength of whlch is not over 90 kg/mm after heat treatment

S S S T el ff;,-}-? A e v 2

The filler rods shOuld be thoroughly cleaned of dirt

o flaxes or coatings are required. For rod diameters and otnerI:
hwelding specificut .ong- gee Tab 7 | ’ L _

P Torch size is to ve selected’ 01 the basis of the follow-
:1ng calculatiou 75 to 400"/hr of ahetjlene per millimeter

foP workpiece thicknese° Maxwmum tor h inelinatlon 1s 75 deg. _ :

to- the ‘weld plane, -

B The ‘torch flame should be neutral or slightly reducing.
The edge of the flame nunleus should be held at a dis=_'

4hcu th el’iller rod is 1ntroduced

- To. prevent crack formation during welding, the edgee avd

N fxthe weld zone of the base metal should be preheated.

If for some reason the weldinv ise discontinued or when -
—a'wela 1s comnleted do not abruptly remove the torech from

: : slowly :

' joint. Move the fl& "Tﬁpwards, slmultaneously “heat-

g the metal within a radlus of 20 to 40 m about the point

‘Pature to a dark-red heat.

§ 21. Electrio»are Neldinv of Grade 31 and f17

tainless steels

The main diffienluieu in welding thesp ﬂteeis'liéiin'hft'l“

oterheatlngl;sf?i'n;;
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R
kL

A
ef,!L

Oa

¥ BOHHW —13/'H.:>zc. coatings (Bee Table 17).

N
F s

' Grade LBﬂ-2 and UOHHPL gyhgm Coatings
' (per cent by weight)

Table 17"

i .
cibd} § ivlammtong i iy

Coatinz Grade

"N

Gompone'xits S »

YOHW W = 13/hoe

Chalk vv L Do e 84,0 ' e
Fluorlte A o o o _ 51_02 ': ',33.5

Ferromanganese : o 5.0 o 2 5 :::
. .o 7 Rjte

(o

Marble s S o e . S 57.5‘

2

Perrosilicon o : - &0

b

.,_.Ferrotitanlum ' o L - o 2.5

| -g“ﬂater» glass (per cent to’

M-ﬂa

Al

-.—”-,

R

dry mix ture weloht) L .: 35,9. | _25;Q~30.Q

y"[.l
" ‘7&:’

Y

4

(0

ﬂﬂfz Grade .ﬁﬁT eteel is wnlaeq by electroaea made of the

‘Hame Grade of steel ana oo.rered with Grade ) =2 or Bw 12—6

' o coatings. Por welding speciﬁcatlone of Grade 91 end 5{11‘

'2';.% .vm wb-

eem see Table 18° ' Table 18

L)

kLN
TR

Stainiees~Steels‘we1ding Specificationé

!
J

nicAness Lieciroae gqlameier currentv
(mm, e mm) . (a)

Few

“t

fmaiﬁfﬁéi
o,
N

50 - 70

F
wm
O
o,
]
e ¥
C
(&

b
i %
il
T
o
Lo
3
'
.Y
\n
o

p;

'3“ *

/af{

heat removal, thick coppen bacglng platea shOle be pla~ed

PO

&
J
A H
I
i

e armer e e -

iy .

[

.:%
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Y YN

h side of the jolnt, i

g Electric-aArc We...ding of Grade 10;,, ‘%a‘u E Sl h

12 F1A steels and chromarml et°01

: -:i To weld these ateels, electrodns are mudc of wire of the

Gradeq given 1n Table 6 Only noatod e1ectrodes should be used

Parts or articlee of 2==mm maximum thickness are welded

with thm coated electrodes, with a Grade BVI==»9c 6 coatmg.l_ Thick -

-.17

Bé 10=6 coating (Table 10)

Table 19

COmposition of Coatings and Flux B Used 1n Welding

S ‘Steels and Libht Alloys BT

parts are welded with thickly coated electrodes,rwith a Grade o

Y LI

.-aChemical Compositlon

‘Application  Notes
(per cent) ST

i . dioxide o . i . .46 For electric-arc
'Titanium dioxide . .. .- welding of Grade '

T Do UUU%0 104, 204, 10724,
“Barium cartonate .. 3P 5P oA, B5KT Ch &

i’Calcium carbonate (r-halk) 10{_ jQXI‘CA' 'eteele‘
o Manganese dioxide ,;.”'.' ,8 S '
S Nater ass(ep gr.1 1%

to 1.2) 7. . N 1‘4008111
SR per 1 kg of mi xture

We10-6 liar SRR '."5'2 ~ For electric-=
»1°= I;‘Jugift; “t T, 0.l 3m erc welding of -
' sttt ) grede 25KTCA, -
o . ___';{:,.__,;werA,aoxrcHA |
L T T el s, with
ﬁtaniulq dioxidea 9 T.S S&,’QO kg/mm R

Ferro-:llioon . 8
.‘ Ferromanganese ,o . '. K
Yer'romolybdenum . L *'. 3:‘_ T

Wndor cr1ﬁﬂﬁ (B" wa1 3J) &30@

’E-‘F"‘V;")’ G

e

SR
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_\ﬁ e . 2 3mhﬂv& : r--_ﬂ

P

e

B,

_ 61'19-' .

Ed

‘Q&#wfﬂ%%ﬁ%

R
4412
e

o

1ﬂkg of mlxtura

}

o .
o
21

BU - 12.6 Barble e e i . ,'.,('. .80 . For electric-

3 . _ o - . rarc welding -
Fluorlue e «’s s« . .29 of Grade ‘17T, .

T, Lt T V402, 3u H03, -

N KBOIin . . - ° . . L. ." - 5 3 al’i 1417 Stee.ls o

Ferrosillcbh'q'i';x?lh A

| : Ferrot;tanium .. f‘; ."5'g:

“-fjWater qlass(sp gr.1 3) 460 gm
i - per 1 kg of mix-
, ; ture '

—--.-4--.----...._-—...- e o~ —————

Porcelain o o e e 30 For gae weldlng Coating is
o A-%,- : of Grade 2402, applied to a
Marble e o .0 e o« . 28 3MBO3, K17, | reverse side =
o ‘ T . 81T steels .  of workpiece = - .

’ <T1tan1um dioxide .. .2 .. _edges, and.
L e Ly - sometines to
errromanganese'. . . 210 R .. filler rods .

" Perroeilicon . c. 6 h

o
LAY,

n_Ferrotitanlum .. L'A.‘6‘7' L

o

‘r:EWater glass (sp gr.1 ZSO -
, ko - + . 3

o de . .50 For gas weld- Use of te echni= il
.Aq 4y Pota351um chloride . ing gf elumi-  cal eaits is | |

Sodium chlo*ide . ;». 28 nium alloys :allowable - :.7':;?‘

ﬁ%'&w““?f’i@ r f&.} i

Lithium chloride . . .14 '

de . . 5. For ag weld-' :Use'of tecpnin'
ufhrium fluor1 e 3 ° .~ ing gf magne- cal salte i -

' ;Calcium fluoride .‘. 17 u siLm alloys . allowable vith

T s

T

Bee Table 200 --‘_5"17*‘*7.“"7 S

When welding \ ﬁt of different thicknoes. the elec S

53 o _ - check for a§~ 1 Y
i SN o U f ~h ne ,
: Maghesium f‘uoridé ) 26 2 L gggge"?fﬁ, o

"'\ B Ili thium fluorideo e @ 21 2 )

_'_ I . B R B oo : . N

Ef [ " f'nor welding speclficatlons of the a*‘:» grades of steel

LT P : N o .

: - {‘°“@ dlamoter and ourrent shunld be ee]evted accord;ug to tpé
.'0wer limit recommended for the thlcker element.“

1 o L Co e - i g
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}‘: . :'T?;
j LI
-»«-_& gf = 120 - i'
:ff'-’:;.’; .:.1 I
. Table 20 5
, -q( Grade Chromansil Steel Aru-mldimz Speclflcations |
. 4 . ' P
qs}]eet thick- Buttg Jolnt Lap Joint T -
‘ o i
= ness Electrode Current Electirode Curcent Electi%eolﬁrrent -
-0 {mm) die, : - dis dia !
- {mm ) (2) (am) _ (g) ) (2) :
T 1. 2 . 25.34 2 =50 2 - o
- 3050 Colr
; - 1.5 .2 3550 2.5 A47-75 2.5 40-70 !
. 2 2.5 4570 2.5-3 5585 2.5-3 50~80 i
i 2.5 2.5~3 60-90 3 75-110 3 70-105% >
& 3 3 70-100 34  85-135 : o
3 5 3 3-4  80-120
BT 4 115-4@0 45 125-190 45 150-180 .
j 5 4-5  45-200  5-6 155-200 4-5 160225 .
. . - - . N A |
Ch b
: ‘§ Af’cer welding, ohromum-molybdenum steel narts are heat- i |
.{};; treated as required for the base metal ' - { :
% ty |
g The chromansi... steel 1s more difficult to welri than the L
e 5 ' y }E ' i
ﬁy”é romium-~mo Lybdenum steel, since the former has a greater T
~‘.;’" ' :‘ .":
é*endency to slao formation, and the puddle of the molten me- '
g -
t% tel b ecomes covered vith a refractory film; bosides this, ) 1
}  :%tms grade of steel has a greater tendenr-y for crack formatlon. _f!"'
‘,,,%The flller metal, order of welding, specifications and techc- "
g H i
"fg‘mcues adopted .in the weldlng of the chromansil steel are si- o
jmu lar to those adopted in the welding of the chromium-’molyb= .:!"
K> : L
& denum steel. . ] %
’."F‘ ’..:.“'3’ ' . ] . |'

. 3}:} The torch is selected of =zcmewhst smaller size than that li !M
el " - i
3 I‘r—{%used in _welding ck_;romlumgmolybdenum steel. g:‘;j

- * Owing to the fact that the chromensil steel has a tonden~ ’t
“??C.Y towards crack formetion as & result of abrupt temperature ‘
w3z i
- pi0rop, when completing welding or when Weldm% is to te dis- ) 18
}%c"ntimed slowly. move the torch away. sinulteneously heating b
Lt i ‘

: ﬁ%the metal with the torch fleme with a radius of 20 1_;0 .a , ' E
1 “”gfﬁl‘ound the pcint of welding. A | o o %

In doutle-pass welding, to deposit the second layer of .;%:
' ' 6o

. gweld metal. the current ghould be by 10 to 15 per cent h.,.gher .

‘e LHY

<% then that ehown in fatle 20, .

,. Dec:lassmed in Part - Sanltlzed Copy Approved for Release 2014/01/09 : CIA RDP80 00247A001300300001 2 -
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e e LA b et e A

B

ol

e DR i

’ ,"f ‘ Mﬁ Weldlnv ehould te. condacted continuou sly, the arc being B A

v—broken 0n1y after the crater 13 fil‘l ed Do no‘ break the arc

.;-Auxra g

St pOints Y turning of the seam. The arc should be "'e-struck o l

after having been broken) ad.jacent to th° crater and on tha. -

eposi ted weld metal .

When elements of dlff‘erent thickness are being welded9

direct the arc towards the th.lcker element. The angle of

flectrode 1ncline towards the weld plane should be 70 to 80

dego ) . . ) - ) ) _
- The weldlng should be preferably performed in the hori-
ntal position only mth a short erc. The arc length should

ot ex.oeed electrode diameterq

'Vhen thin elements of c,hro.nansil ste el are welded a puf- }'
181 hardening of {ihe metal in the zone of the seam takes placel '

hich requires special hedtmtreatment._
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y - 122 - ;
, B !
CHAPTRR IX |
] - %f?,CHNIQUIS OF WZLDING ATUMINIUM AND MAcnme ALIQYS
: S o _ .
z . ::i, Aluminium—bdse and rnagnesium—base alloys are Widely used i ”':.
)'.-;,, | . ) » m: alrcraft constructlon. The prmcipal difficulties }uhich E
% .‘ . _:a_riise in welding these alloys are caused mainly bty their _ ;
? _ hiigh tkermal conductivity and intensive oxidatiqn ‘resul‘ting ' ;‘
3 1:% the formation of high-heat cxide films. ' | ;_;._E_
53 o . : é The specific features of the welding of parts manufac- “
L tured of sheet &Llumimum and magneslum alloys are considered t.
i N below, _ '1 ' | " S §|
a“ﬂ . '; L ,,3 ¥ 23° _Laoet,yleno wel dinp of aluminjum and ' o
N BT ;_ ... . its alloys T ‘:
S = 1 Parte made of aLIl.ur“'1 nium and its alloys, prior tc weldlng, . ' f
: 'I sfi;ould be thoroughly cleaned end washed. . o ‘ é-
i - - ,_::::’:Lj; To clean the edges to be welded and the filler wire, use )
% B _é:ther a eteel wire 't:-rueh9 or employ a chemical method Ldegraas- . "r
¥ _ _.% The washing is done as follows V | A o I'L(
L:‘E? 8) washing in hot water (60 to 80° c). ! ’,i‘ :
3 J% b) washing in a 10-per cent solution of sodium hydroxide ) ‘
‘he;ated to 60 or 10°C; . o S ' - j - ij;.;
;.E c) Second v:ashing in hot water ( tc 80°C); S o f &
”"“:jf%; d) washing in a 10-per cent solution of nitric acid; o 'g:
""Tf’% ¢) washing in hot water; S il
‘% £) drying at 410 to 120°C,
: ,g #hen welding sheets of below 4-mm thickness, the edges
shOuld be flanged, Sheets 1 to 4 mm thick are welded without
; E_iaée'-beVelling, while in welding sheets over 4 mm thick single~
L :%dge preparation mth an angle of €0 1o 90°1s used.
; . ;é Aluminium and the ﬂuminium-magnesium alloy are welded

Declassmed in Part Sanltlzed Copy Approvedﬁ for Release 2014/01/09 : CIA RDP80- OO247A001300300001 2 -
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o A, i ru‘.‘ el

S

Dedasmﬂedanaﬁ

_#
2

Smme

|

right—to—left prcn:essr use being made of either a-

mre of a compoeltlon 1dent1ca1 to that of the Hase o

Mo

OI‘ of’ Grade AK: mree Welding conditlona and wire dia- S N

are selected from Table 24

Tahle 21 e

Aluminium and AlumimumeBase 1*110} Oxy-—Acetylene B

Weld.ing Speci fi cations

— S T
e "';"(kg/cm ) : (1 hr) .
ol R0 s seed00 T
‘p"fbi?l jgéf;hf15é,'ff]me4mfffﬁ'
. 0=1 . -5.’0’ 2:0-2.2 . - jf1f»o-=200‘ L
A T sem0 ~'"2'..'"'3.-.;‘.'21{5.'""‘;'_':;200-250"_'- o
‘eﬁeﬁ2=3i;53-miu.oas offfzgféﬁsjfeaf:jizso-uoo‘_ |
3n5 5.0-6.0 ‘-jé.'saa'.,o ':'.;‘4,__'400-790 o

»lnto the flux in the pro~ess of weldlnp. .

RIS et Ll o o NSNSl Bail SRS AR el Rl e i 030
S
P

% - For the composs tion of the fluxea used in the welding _ } j
‘ f aluminium and its alloys aee Table 2 ' | Hii,
i ; The uae of Grade Aa%LrA f'lux is aleo recommended Lsee Ts nle : '!. ‘«
PR The torch flame should be etrictly neutral Perfom the
. ﬁWelding et e. rapid speed See that the ang"e of torch 1nc1me :
. Jie:30°, end the angle of filler rod inoline 18 45°t0 the ‘Work=
- ':"‘lpiece surface. L {s - ;‘f LR ’7. '-‘i e
"'.. The *’iner rcd end should be pos;tioned on the puddle bot-'
o the- f:lller rod

. :ktoﬁx;‘;in addﬁj_bn_t‘b_ t'hé" t:'z-'ansla,.tq?y‘ mov'ez}xent, | A' -‘ 2
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PR Ad g i

'1;shou1d be imparted a veruical up and down movement

S RSN 1T} 38 T - e
T Comp_o_nents . .o e B AR
é oo T 1 e p) &4 > .'{J

,; ;
il

e Y

P ~:‘< A, yrar At~ is

_ s st

N ,?"‘“i " 1

_ : . Tah1e22’.
_ Fluxes for ﬂelding Aluminium Allqys .: :,ﬂff-pe"j_ij)u‘i5:‘:...“?i

(per cent by weight)

Potdseium rhloride . 45"-J_45‘f © 30 vt"h5° r»:~n48

Sodiun chloride . - 30 33 45 40 35

>3

%
RS

i

3Iuth1um chloride f‘_ : 45; >15i:':10 :;;::;5;5‘ ”}i Bip:ff‘h-

ﬂhen welding long joznte, use a reversenstepped order of
'weld depositing° In welding thin-metal elemer*s, use copper L
.Lbdcking plates te facilitate weld cooliﬁg,‘ ' - ‘ e _
" After welding9 thoroughly clean the workpiece of the fluxli:e;};ﬁifp
that remaine on its surface° Proceed ap followsif.T‘ | |
‘a) wash the wo“kpiece on bnth sidee with hot uater (60 to.
580 d]and wipa the welded jointe with a hair brush; '

" b) wash the workpiec= w*th a wat er solution of chromium
triox1de (20 gm per 1itre of water), at 60 to 80 c a
) weeh the workpiece with ‘hot water for the secona tine~'

d) dry the workpiece w1th ccmpreseed air until the moisture

ﬂie fully dried f\ffa‘ .
3 § 24. Electrio=arc welding of aluminium end

its alloys N
oys may be welded both with carbon

Aluminium and 1ts SR
‘met des. Un der mobile’ repairaehop conditions, metal o

and coated eleptrodes are normally “Bed° ElectrOdea are-made




ik - LM - it ) 3 eacaile i s

Declassmed in Part - Sanitized Copy Approved for Release 2014/01/09 CIA- RDP80 00247A001300300001 2 7]

‘ 4 ‘L). o 1
z ' ) : Y
3 S
A N - 105 o o
4 1 }i e
3 i i - . H L
' 1 a7 S0 o S
(\j ;of pure aluminium wire or Grade AK alloy. For coatings used {
S ¥ . . . ’ b
| . i!;in the weld_lng of a'lu_mlm.um &nd its alloys see Table 23, ‘1{ ;
. ! o | | ' Ianle 23 N
ﬁ E ' Electrede Coatings for Welding Aluminium ' \ _-
” 5 end IS Alloye - o R
‘ .’ i ' (per cent by weigzht) _ ' ' S t}v [
: No.7T Coating No.2 Coating No.3 Ccating -
; ; Components for aluminium for durslumin for silumin ,
A T , - welding welding welding e
] .,}' > i §' :
cﬂ 4k&iodmm chloride 15 .. 2T.2 : 12.5 - '} 1
j iPo'cas:sium chloride 50 . S - " 80 . '
; o o . - SIS
; ! - §Lithium chlorlde A 18.2 e ; v
| —— - . o i . o - bir
7 ~ﬂ}SadLit,un sulphate R 9.1 2.5 . .
3 : : e - o
o V; hs & bonding agent, starch gun dextrine is used. The use T
‘o R
r.gof water 8-‘-333 for this purpose is not allovmble. , H'i T
§ ‘No. 1 coating is diluted ty waters 50 cu.c.m. of water per ;
._:f by
- U%’iuo gm. of the dry subatance. with & subsequent drying in the I
f . ' c_%oppn eir and keating at 140 to 150°C for & period of 30 to ;
e r %40 wmin. The thlugneas of Nos. ’l & 3 ccatings is to be taksn ' E'
e - s Pi g
1 oL x '1“ 1.%0 1.2 mn to a side of the electrode; the thickness of . !§
5 ' . OEREE . . T
j% ' :.'i-,-f?the No.2 coating is to be O.4 to 0.5 mm. ' ’ ;{1
% I _j The parts intended for electric-erc welding should be . L1
f} . 1 - _,,_zxcleaned and degreased es in the cese of gas welding. Sheets
3 Lo %A i “"""“Of up to 4.S5-mm paximum thickness are butt-weldpd ty flanging . g’
T | :.”°f the edges and without thewse of f111eF metal. Sheets 2 to £
T a4 ' )
55 mn tniek are welded withou edge bevellimg, but with @ gap !
et 301’ 1 or 2 mm. For welding sheets over 5 mm thick, single-¥ -
- had 'j‘ - cat
y ozt dse preparatis'l at 45°1ie used. Welding 18 performed by direct .
NPT 'current with reversed nolerity. \&relding concutionﬁ are select~ f
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f v "
ca ’} t
g ] ,'v_f/é - 126 - .
] ; . . | .
3 ¢d from Table 24, _ _ .
] i A o } Table 24,
; %i Aluninium Alloys Electric—ire Welding
’ ; % ' Specifications g "
4 g , T Sheet thickness Tlec?;rode diameter Current P
i ‘»5 (mm ) (mm ) (a)
1 s .30 45-55 i
¥ . . 3 - : ’ T o ' !
§ S N 3.0 ' 55-65 s
- 4 ' é 2.5 | 3.0 65-15 5
] — T & - . . ) N . ] 1
] W-.,ﬁ’?i 3.0 : 3.0 - 75-85 }
<1 K - e 5 | : i
; t;g; 4,0 4.0 85-100 o
i B R 4,5 4.0 100-125
] T E e 8,0-8.5 1252175 o
T ¢ N i | . ' . o
: A 8.0 BaS . 175-225 '
T ‘ 'g The arc length should be maintained within 3 to 5 ma.,  ' )
— P il =3 . . ) 5 ,"
R '**'I‘he elect" de should be moved only along the joint, with no o
. %scillatory transverse motions. To facilitate heat removal . ;1‘
o , —-duri'lg welding, it is recommended that copper backing plates " 1
Y Eal
. P Ee placed under the joint being welded; each plate being pro- ‘ ' j
. .:'-‘ vided with a groove located directly under the weld and de- ‘ ,\
. aigned to ensure a better penetration. ' { !
. g N
- BT ww% After welding, the weld should be cooled slowly; to 1
5% I ’ - | oo
ﬁﬁ ' o qkesiAchieve thie, do not teke the workpi.ecee out into the cold | ‘;
A L IR o ) . o
' 5’3 [
4 1 lean the weld of slag Vo
: e %}% futject them to draughts Thorough -y ¢ ' s
< - N 1r\} ing a steel wire brush, wash the weld with hot water and L
= (aeifi rd TUEEUL =y o
g e § 25, Oxy-scetylene lm__..i-ﬂg_?f pagnestun alloys :
F gz vyl 5T g truction. L
A T, il7h Memeeiun alloye are videly used in aireraft constricts

: v o
e by aley S
Shavr 21 G040

»

¥ The? are adequately welded by the oxy-acetylene process, po-

jided th.e following rules are observed;
- R ~ _

ilﬁn fo




A

BRI WM kR M U R it B i o il i) i i R Pl i B S sy

Vo
-,

il

! lb i I‘}
s Y
42 s Wiy Jq-

:—j.-_} & workpiece

g L 5. s e s
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T NE - T SO ‘\g
R -
2‘* 14 Before' welding, the vorkpleces shOuli e cleaned v}\, u 1
;6;1 trush or by a- cheni.cal method. ('
*; 2. Sheets ofaup to 2-mm naximwa thickncss are welded . .- ”‘
w"thout edge preparation; sheets over 2 thick are welded v
ﬁjh single-V edge preparstion at dO to 90 sy with no 480, The .
minimam blunt edge should be 1.5 mm. - i
| g 3, .;eldmg is alvra,,'q performed with the use of ‘lm Filler " f
ai;’ is to be of the same alloy of .Jhich the palt to *e welded : l:
‘ isimanufacturedo | | - "
: :% In the welding of mugnesium alloys use is.made of the :;
f;éx given in Table 19. The flux is applied to the filler rod "
erxz‘z to both sides of the welded netal, near the edges.
4 SO

Rk

.E«.

The filler viire dlameter is selected to eutt the thaicknasns

2 of the sheets beirg weldeds

‘.}-g__,,_

- 4
» P

fo?r sheet thicknesses of 0.8 to 1 v o 1u8e wire of 1.5—mm
ol L
diameter, ‘for 1.0 to 2.0-mm sheets = 3—-nm diemeter mre.

b The workpieces are only butt-welded hy the’ ri:ht-to-

sl

v

t method The rated speed of vlelding is 6 t0 9 metres per

ur for sheets 1 to 2—mr~ thick, and 3 to 4 metres per hour

a sbeet tmcknese of 5 mm and over.

The torcn tip rumber is Slected on the Msis of the

! Yol e
'alw L]

lbmng acetylone consumpt;on ca]culat;on:

. . .15 Ynr
for & workplece thlckneBS of 1 te '2 mm e« o a ucetylem
thickness of over 5mm . o ¢ e 3(:0

‘ The tox"n"i flane é.bduld He strictly neutral. The edge of

the flame nucleus shoali be lcaoted at a distance of 1.5 to

3 mm frc.m tho puddlae Do not dip the f£41ler wire into the pud-

g;::g e R T TOI
}, 5. After ‘.'reld_.ng, the sIag and the balaqce of the ,- ux
{;A?—f‘f’;’“m be immediately removed, and the weld thoroughly washed
| . 4 .
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S and treated w1th a hot eolutlon of potassiun hiohro .ut" \2u _,m

- to 5 mlnutes at a temperature of 60 to 80 C, after which
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‘1 TLW~ \\\\Z
; o , ‘ , .
: b \ L= 429 - TR ST Ll
S CIIAPTT:R X , y
" Tt . RIPAIRS OF AIR,RApT PBRTD BY APLOING ., e o et
-4 - -3 26. Prepariﬂg,the parts ior rkpalrs _ Lo fﬂ |
k| A ' bz welding" BEEEE 1;:17-5v_g:'"a-g?ffryi 
té f%%' Experience shows that'on ﬁh weldin~ of var:o 28 parts,, - 'i.
b i, the process of cool:ng certaln Shrinxdge stresees Orl?l— ‘ $
" % co Tk
; ' n?te in the‘metal of the weld which tend to cause pﬂnnunont ‘ ,
o b CE
3 Ld;formation gFig.71) As a result of the we1d1r~ op t 70 shnets,a : i‘
;é rping takee place bec ange the welded geam durlng eoollng :i
' TR i
\ ;%ntrurts and producee lonvltudiral (along the weld lenrth) and:_ R
'¥ranaversa1 (acroes the weld w1ath) shinkage. ,onsequently,,; ;a e

Lf%ébe welded sean deforms the parts being 301ned hy. welilnw
] F

it utimsasiadh

i; both directlons. ‘The shrinkage of welded parts may e re-A:

d

cduced as a result of a thorough study of the importance of pro-:'
ﬁ%r part assembly \the size of gaps), the ‘sequence of tacking, . _ )
: foad welding conditions, from the point of v1ew of *bn ano;nt o

and nature of part d1atort10n 1n the process of and after : :1 4j,' L ﬂ

N .t
»mwelding.

‘o

& M

¢ On the basis of the wide experience gdlned by Cur Op“Pa-‘ o . w':};.

.ors, the fOIIOW1ng rules for aircraft-parts welding may ‘e

g IR R S -

‘férmulated. A :
a gradual c1091ng of the

v

szz:.
%

5y

' 035

When long sheete are wnlded, |
es eand even their overlapping at the fdr sheet end is nor--

dg

LT AT

Bt o ¥
v# . o i
% ally observed. Consequently, if & gap of an equal Wid *h i S
e . snevitahly re- : R
3 %' aft along the-entire joint length, this will ine y —y
ﬁ A a1t in a defective weld, since the gheete will overlap and o
: : , R
3 : between the edges should i
¥ arp intanslvely. To avoid tnis, the gap e , o
no . s
: €€8dually increase and at the far gheet end 1ts’ u a
% unt to 5 per cent of the joint 1ength \Fig-72) Thus, if ’.ﬁ

i ~ - i B

P2 . . ;
£
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Y .
.the welded sheets are 1000 mm long,
of the jorzt should be

[ S “..L
s

1000 . 5= 50
5= =7

This procedure is followed in the welding of cy.uno.ers

1
2

) (I:i .73). The width of the gap is adjusted by weans of a
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» 68 to 70. As & rule, the parts are first tacked at the
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the gap width at the end

\wdge which is ingserted between the edges 0 he welded and

Fig.72. - Correct gap width for
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§ 27. Selection of welding process
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et e e
' {
-'LJ‘

ar: and oxyuacetylene welding is used. In selecting cne | B

[

)]

{

]

it is necessary tc he familiar with o %

Q,
3
¢
ﬂ

.-—4-_‘ ' . :
- 21di ng, the weld zone and the .
-4 In electriosaxc and gas welding, vb

T

invgﬁiﬁfbf "!"-~j¢we1d metal will possess the lowest mechanical Drop°rf 28 (as |}

*

compared to the pase metsl).

.,r
g4
j[-rﬁ" Ay

s e = . Sy

EREEA
1 “To-fﬂﬂ fo ot

0
o

3

By ]
é A
°

oy

*

oA
iR, ST
]
|
i
i
|
|
o
|

uf
-,

N

¢ ] S, 130- 16052 /MM ?
T T
\" \‘\

X

_ N

O
:j, %\\\ X o-a
N

o, -70- llfrn/mvl

110+ v.s‘am’/mﬁ

k""’"“ ez

2

N
:

Ob' -

R L
7f

S

v "'-ﬂ"'
Ly
;
o}

11 .
' Fzrmrmmw 0/77 oc wda b7

lrd[ LiteOF

L.
i

R

R ary 5

e ,
1 ! H
. i1 T :
g
3 a) )
Trsmtouble "y i
>: .

‘Diaéram ef weld metallherdness'in'joints made by

?:rinus welding Pr°°esse”' v: :

: _,arc welding = =~§C
ramgas welding: b-e1e°tri° xig 3) weld Py
1 )gks/ % 2 distance from weld & > _ %:ﬁi
¢ . S
b - ; il

”
[

frl’d!l‘fx?'(:: e

i
H
¢
i .
.. fﬁ :
P

El
Declassmed in Part - Sanltlzed Copy Approved for Release 2014/01/09 : CIA RDP80-00247A001300300001-2 f«?—‘”




i

-

D e

NP A s - TP LA e _.s-z:-"""”-,- S

fmolten weld during welding (1 e. oxidization, carbonization,

Inltridlng, ete. ) the strenath of the welded geam becOomes Some-

-u,

) 4what lower than that of the base metal However, when the qua=
- €lity of weldlng is h*gh, the weld vwili- uot be 8 weak point
fb“cause its cross section is always sllghtly greater than that
» l%of the tese metul, Por tnis reasun, the weakest point of a
T&%;EH :1ded jo*nt ig,%svrule, the base metal of the adjoining

#n

Q'?zone. This can be seen from the %ardnesq ~urvesa for the weld

i

 CT0H8 section and the adjoinlng zone, drawn for the two weld-

ing processes (Fig.74)
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§:;12£;1‘- The w“ld Proynr huu‘d ccdt =odrs e4;fained.A“:

fjru:turee:,'

' .( joinlnr tqc «wld/ - the coaree-’raznod

uc*ure of i en vely OVerneatcd metul vwlrk nas beeﬂ heatagj'ff."

o a temperature over 1u0u:c.:"x

:oector III (intermodlatc) - the iinc—gruinnd st"uoturw'

;metul whicn has been heated to from 800 to 1uOC ,,_q

Scctor ’V ha miaor'é- uctural changes since. it ? B
as. been heeted to from 700 to 800 Coo .. . B
‘i Snttor V - base metal bav1ng no structural chanues sine
has oeen heated to tempcratures below 700 C _

Th° width of the zone of thermal influence (marked "a"
;n:rlge75)9 tnat ia, the width of the sector in which the |

iPEnge in metal hardness una st envth has taken place due to Q-f
7. - :
the hermal effect of weldlng (Fig.74), 13 differpnt for va~
3

gous weldlag pronesses. Thua, in electrio—arc weldlng, the

:1dvh OL thls zone js 6 to 8 n:rr.9 while in oxy-acetylene deld—

nv-lt is “8 to 30 mm, or 4 to 5 tlmes greater than 1n elect-

‘,o-arc procees° o SR
. Pesid°59 ‘n oxyeacetyle“e welilng, when lerge volumnsof

al er» belng hoateﬁ _1ntensjve intcrnal streeses ars ori-

Siﬁﬁted which often be~0me tqe caueeYhighly ex essive .

rﬂ ]

“Erplﬂ and crankwlormution close to the weld.

uhanges 1n +he plcperflea of metal due to *he local huat- ;i"l *';jg

ng are moro characteristic for yarts which have hiéh u1+1mato~

mure SQQSL—

‘rength, alnce the %dae metAI of these parts is

.ive to thermal trcaement then e metal having an ultlmate 'c_a o §

£y

rength G below 1uu kg/mm

ith due consideratlon to the above BPeCific features

at’ pre—

,inhelent to oxyeacatylene and electric—arc e-ldinss
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,~-‘;:— stvueturdl elemente is not abOVD 1uu kg/mm2. ror 301n1ng parts fifng

"k;whlch hdve bcen heatatreated for an ultlmate strength of ovor

E 1100 kg/mma, electr1o»arc 4eld1ng is usea Besides, it shozld

2L PonSlderdbLy oeiow tha t of elecuzlcnare Wc;d]ﬂg.

Notw1thstavding the limitations which na h en oointed

Jt, oxy-acetylene weldlng has a numher of advantages whlnh
&hen a neutrai flame 1s used the depnslqed metal 1s

ree of slag inclusions and oxldes, and the burnlng=04t of

dditlons is but inconsederablee mhe weld thus produced is

uctile and strong. j

acilltates the obtalnln6 of a good penetrauion and nakes

e831er thn weldlng of thin-sheet and non-ferrOus metal parts"

.a4umlnum, magne91um and the1r alloys)

9 28 Weldi;g, f Steel sheet and. tubular elements o

i Long eheets are welded by the reverse—steppe; method For

:hls kapose, the ent re joint lenvth is leided into sectors

150 to. 200 mm long, these sectors bein welded by turn, in

31te to tbe dzrectlon of the number1ng (Fi 7f)

he dlrection opp

4
S@me+1mes long Joinfs are weldod from the middle to bo h end

53 Beﬂtors gFib.77) Do not weld lon5 jomtq fr o

éf',Owards the middlp (Flg,78), tnls will result in *nten51ve

b
z
3
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Oxy—aoetylene weldlng should be usod 1nhho repa1rs of f.“ﬁ‘

: alrcraft structures when the 11tlmhtp strength of tne %;«;

he kept in and tnat the efflolen y of oxy-acotylene wel’jng A

ake desirable its nse 1n the repairs of alrcraft etructures.‘”‘gfl';=

In gas weldlng, the flame pOWer and tbe moment of filler";ll pl't

Od lntroduction into the puddle are easier 15 control, ﬂh1nh o
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L' . -warping and crack-formation.
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Fig.76, - ReVerse—stepped ' Fig.77. - Welding of long sheets
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ibs, teke tinto con91doratioﬁ not orly thg cpnditions in- -
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é et PR e s

°1V1ng warping of parts, tut also the difficultly of
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enptration at the corners. "For this reason,
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rig.82 - Correct znd wrong

working order of tule butt—

uelding
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%) wrong, 4) wrong.
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-3% - Tube corner ,joint_a

The but t-wel
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i1',18-37) io perfomed in-an order similar to tee-welding,

Bere the firgt weld ic started fromrha ottuse engle
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N o . ;ofnwe upriaht from the corner between them. Pipt the strut
% s ‘ 15 welle*l to -the tube, the welds being started from the corner-

bntween the strut end the tube; then the upright is welded 1o

T

— tl::e tube, the welds again belng started from the corner het_
T 'm)
| ween the tube and the uprlght untll they meet the we]ds hy

)
3

_\m}nn- ihe. r*rat hes been eld°d to the tube, Tho game worhng -

f

e g as.

’ordcv remains trua fot the case when both the upright and

; .
the ]I-!”‘-.la.-, are arranged at un sngle other tha an 50°to the tube.

4 e e e tmsameem e s

| |
| {
Al
|
e e e
e T T ,__.._J._:fﬂ:..,.,_____._r'\

«

__q'

Thetuhe corner:jonit with two

1“!_’1" ﬁ-ah“’:‘l

i

J:.t;:...f’

'+
s

Fouot 5 is welded in the order illustrated ir ¥ig.89, the

= re—

sl welds being used to join the tubes forming the right engle.

e
i

)
i

B e
kaifalil, il

gﬁt"*ﬂ*ikl‘-«;-w#w

S
g
x

Sy

i
o

88. - Welding an upright 1‘:é,59.- welding a tuhe corner

“y
Reiuiln

s

end a strut : joint with two struts

3

o

.

o0
et
o

3
&

-2) right T Sl

1
&h‘ih‘ﬁgémd ;

3
I
]

‘welding of a tu'bve' a nd & ver-

‘
3
e+ N
i
-
{D

™

ot}
-
| REspTAEn 3
l’i )

e ¢ Dy
a

te
Y
g b
23
Pt
e if:-.

.

n in Fléo90e Welded first is the vertical strut to the : e

.'-3.,4,.-,"',

T
£
S -
@
<
[
I

ltndindl tabe. The welds, as in the nase‘of tee-wélding,

ﬂi

(o]
‘! ﬂ’

tar+ed from the corners and are directed o the sides, o

E

]

]

!

i

l

. 7 _ i
1uprilght'with two-atr'uts is ;
i

!

|

i

™
B Bire € SRR s} :

- (T —‘r"-r“q ¥ the welds to be made for securing the side struis
s w _i- H [ Q__%the tube. Thn strute are firast gm'lded to the up«nigqt. &nd

top L)y boH =
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) “
al . 141 - '
then to the tube. Like in all othep aim:!.le.r cages, the welds
' F are started from the ocornerss The luot welds sre conneeted '
3 eomewhat to one side from the middle. 80 that their points | ' x‘
:‘_ it
. ?f meeting do not coinelde with ithe puint of Joining of the '
_‘j T o . ;reviously deposited welds required for securing ‘he struts
B - Yo the uprdht. » , . |
oo :% Lo o B | - 1o
2 H I‘E.
X ‘ \
4 | A
il £ .
r“'" - l;‘
4 - _— - 4
fig 90. - Worxirg order in welding & tute with en vpright ?>
E and two struts ' S
S e e ey iR
= l - Ll
- g b
H 3 | .
74 ; | i
2 % o i
‘:77; : 4 1' 2.
T : i |
: 1 : b i
"[ f = 1 ’ ;; g! : ‘
891, - Welding a corner 'Fig.92. - Welding & corner plate with ‘
IR . _ . . ] y L
- : plate. - & trimmed corner. 4
L -:' : - . . ) ! ». =3
&‘?4 : . E
o =8 tubular co*‘r'e*' *cin+ can be ween in Fig.91. fhe firet weld :
N e ‘:;@Ould be startcd 10 sr 15 mm froem the edge and should %2 de~ =
: oo :’=  ava R
; Pbuited along the entire:joint; then, beginning from ihe same
- p& nt, weld the unwelded length of the joint, bringing the weld 0
Y ) to the very edge. When the corner plate hes & trimmed corner f
L SRR (T F:lg.92), welding is started from the cut towards the edgesu ,E
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\.T" s "

“"”'fed parts which ere subjected to more severe siressesi

}
{ .
E - 2 -
fin to seams.
¥ : : ' . .
~'§ The welding of cut-in corner
'ép lasa t e 8 is performed at the two sides IF18.93) the -
1
éworking order on the opposite side being eimilar to that on

the face side. Pror to welfhnb, remove the sceale,

M

using &

- retal brush.

£

i

3

L
ii’hk%ﬁﬁ(“;w

i

1

‘ A
i 4E‘ig.93. - Welding @ cut-in corner plate.
Ihe above examples of typical vrorking tec"miques and

eldmg of verious structural elements,

A__‘;repa_irs. However, a thorough study of the deseribed tecmiQues
‘ 'fi"will aleo enable the welder to select & correct welding pro-

;.;E'cedure in ell other cases, and thus avoid the warping of ele-

fi’%ﬁenta and the appearance of cracks during the we}ding.

 §.29. Welding of cracks o -

A

Weldiﬁg'of oracks 18 ohe of the most frequently encoun-

tered tagks &n the ropair of eirerefi. Cracks (Fig.94) eppear

.n the course of aircraft operation, normelly, in those weld=

e such

f-lz"";%racka either are & result of peor mamufacturing quality or,

3 he came of fatique or dynemis stresses.

uires a careful approach. The vital
¥ on permission veing givesn

Welding of cracks req
Mrerafe pémeg may be welded onl
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. I ; \‘%?w*m kil - .y
) R ] 2 - ‘..- |
) { a3
’:N;’ ] L I
N TRy engineermg peraonneJ,, with the welding to he pnrformed by -
Cowoepq 4 n
o L. ] .,_f’h,.ghly ekilled Operators. e _ e . .
L ?;[ i o L : } . - :“I
“-‘:‘.‘ b ':':’._r:}" o y : e 1o , ﬂpaﬂuamﬂmpeu;r{ﬂa ! o
3. ‘ f{%; . R 7 Nonepevwan ppewung i
I I
i | e |
1S
3 o
SR I
RS .
sl . - Co ; L S
‘.igy9-'*‘.~.'— mcatior. of crackﬂ in welde &rmseemblies Lo
v ’ ’ JRPEY N PO - ’ I é-“'
i '4) Longitudinel crack; 2) Transverse ciack; s
i -3 Sec%ion t};roucrh =g 4) Long:.tudinal erack ltil
R ’ N ’ A I
'ﬁevetgo}r a.E’I_f_-"-qu __;% Thea places to bo ‘,,p‘l 'ie" s“ould first be thoroughly clean- '
. - s, 3 ..,'.
{1 310'1_)":; QaI'B 1 ,ée:l of paint and othe* coatings. This 1s. done by means of ;
e o6l o [Ln nk 37 by j‘ N }s rapers, solvents, emery clcth, at il
sqgs odf bni ok - The steel nub—assemblivs contactirg partﬁ made of light ,r;
k 10y8 are welded after dismantling. In special casea ‘the : ,,i
eracus detccued in these sub-assemblice mey te welded up by .
s Bl ? ? :
L W ;ﬁ,-::__, i I8 'f_he elgct*lo-:arc Pr-ocese, ' ywith accompenying intensive cooling i
e ‘“{W‘ b ‘Ef the place of welding by means of wet aBhestos or by some L
cid il .,_,m o .
T 'io AL m :’ﬁ. " ther method. o o o
AT A a“’ﬁo é LU rule. tha cracxe detected in the hase mntal at the
s Lo rand iT ‘“}:"“. %ma end at 8 diatan(-e from th2 eaazes, in a1l the aircl‘aft.
SPRTTE %ub-ass«_mb_ing nay be welded up, bar@ins the notor frames
"‘i“dw 1o s b ; "““M pisto‘ryangms and other atrcra*’t parts norpally ope-
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ted under intensive vihrational atreeses. .. g

Generally speaking, no cracks should be lef unwelded

certain casem cracks of S-mm maximum length located 1n the , 3

“ﬁirection of the main stress may be left unweléed. ' L :
TR : Pnor to repairing an aircraft part, detect the location | . i
| ,;of the crack by pickljng the steel parts in a "Omper cent so-c' SRR I:
lution of nitrif‘ acid by magnetic and luminiecent contro;, by ‘

keroeene test or. aome ot method.f'?‘f' . |
f A o g parts over 2 mi thick ’che evds of a: cruck prior to

elding should be bored by a 2 ] to 2 5—mm diametcr drill and

riled or milled until a V- haped groove is obtainec\.v :

'Nhen welding up the cracks, gee that complete pen-tra-

;‘on to the full depth of the crack 18, attained- S

¥ Kepeated weldlng of a crack over ‘one and the same length'- .

"-wnnally pe or'ned once or twice 0n1¥- Bince: es & '"“1"' S

"z-'eé-“:lf..e. hois ld a crack reappear '

rgil'ed by fnlly cutting out the defective weld. S

'In cagen’ when cracks have & considereble le’ngth, .the 1 _' N

*réps. boxes, plit 1nside and ou

tside sleevea. etc. .

' Reairsof tubularﬁtmntuf-‘@ﬂ' .

g

'me majority or the waldod aneemhliaa of an azror&ft ;_

‘.ti:ge thgge of welded tubing. In many airorvaft 'che tutezage - ‘

reneo, undercarriage frwes- etﬂu exe ganufectured in the

tng of siler ofements e )
z‘ed' of che@neaai-l. L
biree%d, toot= -
90 kg/mmz ana. . ,

'_Ned bs wel@&ag. me tubee eee mnufee@u

Ty S

B

o

.._.,»..;-A»-a,;,..,m;. -
B I
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i SCLIUESIPRN % ometimes, es high as 110 to 130 kg/mma _x)
mg’;« s i The major* ty of tutiler essembliesn are reinforced %y cee; o o f
S P i per platee. walch greatly contribute o the strength of the -;:
Doenn nuse 4k ntmeture tat ut the seme time make repa.irs by welding a |
2ladt v ity ggre complicated jobd. In the repair of tutular framewerke 1t | '
153 P, 19 of{on requii’ad tmt defectn be. elminated in framework :
- AN ~ wgalementes; and, ia Bome cased, that these elemente ere replace f
: ) T - HEE Prior to repairing a tubular f amework, it should be sub=-

: B eiae o ijected 0 & thovough inspection. w#ith the ain of detecting
*. " 1‘}"_ jthe defects. For tnie purpose, ‘the complete aeeembly should j |
HESRTE LRI A CY ..i;e "levelled" thet ia, its dimensions should e checked, and ;

. Lo e q'E ‘then the individuai tubes ehould be- inSpected for poseihle .
/__"g e SRS bucklinghup, dente or bende of & size above tolerable. The .~ ii,
;j ;,;-i A *“%efective places are repaired by welding. The welding Echi" :
’g ED el Fofgenh I’icatione and the method of welding should be epecially Beie°t= ;
i}% (i v [ Eperon @ | ?:,%d in each individual cese, d depe dins upon ‘the ihickness, Ir
%‘j e ore apalnd © f‘—{%_i;"irada énd ultimate temsile strength of the metal. | | :‘] i
%wﬂew‘ ":ii Repaj, re of d ent s and bdckl °d !l'”
rs’*ié% ,fﬂ i heat } tbe surface s. Dente the size of which remains _ ‘S
% T e goann o ‘:“gi hin the tolerated limi ts shown 'ln Table 25 may be lett un— : E
v 3 o suoslq kel %Pah‘eﬁ» PrOVided there 1e tut one such dent per 300"“”‘ of : ‘§ H
£3en L enod o] gh" tabe length .' R | o Tahle 25 !:
;fvf?-,—.é,“;l,‘,«:ﬁ 4 | 3 o Al],owa le Deﬂt Size on le'bﬁﬂ_. l! !§
;-3 ' edd ;1: @be diameter (mm) 16 20 22 - 25 12 3 ao 45 '
j PR Twiﬁz D"l’th of deng @m) 0.4 0.570.6 0.7 0.8 0.9 1019 B
Al L:,;:ﬁ,é;bam in Lamgth of eent—\:;) g 0 M 2 M X = E
B ¢ Y11 v : f P
jo'WO{‘ u’»U ;xé‘s 69& ,;; hii Ir & dont ezeeeda the above cumeneione b1t has Bmooth !‘
'°-’£%1~91 Mz&m fu sd ” :;) Por dstaile ¢n ultimate tensile streusth gee Chapter - i | ‘;’
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slopes at its boundaries and a depth of not over 4 per cent

of tube diameter., it is repaired by depositing weid wetial
which is finished down with & file(Fig.9‘3)

F el .

" everue no Bnrmune
gcne penonma

'F1g.95. - Repedring a dent hy depositing of weld retal

1) cross section through dent after welding
2) depoeited metal ,

Tubes tuckled . to a dearee above the limits ehovm in

ichainn i 4 Mhbtﬁdkc’;i&;aﬁ‘éfEbfﬂiﬁw’.ﬁaﬁﬂWMi‘u&uﬁﬁﬁ@hﬂ)hu»w&;.g..ﬂn.m LRI TN NS At | Wi e n o e b ..,,....

Table 26, should be replaced, When the size of & cux*ugav;uu

-

is ‘below criti cal, it can be straiahtened or welded up, with

A

:5 eubsequent filing. ' - ‘ ' _ o ! Tarle 26 |
3 Allowable Limits of B.zckling for Tubes : ; ‘
A . ‘-" =~—-—.
- £ Tube diameter (mm) 16 20 22 25 Rl
2 f— e 0.7 0.8 0.9 P
;E Corrugztion neight (amm) 0.3 o.& 0.5 0.5 07 ﬂ o {__:
= length elong oit{:;n)xferenc:e 24 23 26 33 56 k2 4T i
"{a::n) wyadnl % — e . » s ;

g of a tube is 2 mm per
pend should bhe

The maximum allowable bendin
Letre of tube length. Tubes having & greater

A

raiblaraitl

‘ sﬁraightened. ' o ",‘ S - B
i ‘ well ss during the :

In selecting or replacing tubes &8 - A |
eliipiicity or out=

LR s 60

f; d‘*"ec’l:ic;m of defecté, chéck the t-u'nee for
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of-roundnesg (that is deviation from their nbminal diame.ter )

shich should not exceed the values contained in Tahle 27.

- Allowable Tube Ellipticity
Tube diemeter (mm) 16 20 22 25 32 35 10 45

Ellipticit )

96 98 0.8 1.6 189 1.5 16

1.8

If the ellipticity is above @llowsble value, the tuhes

snould be atraigntened or replaced.

ie a result of the ;epalr of a fuselage frame or enme

other complicated assembly by welding, considerable warping '

is possible; therefore priocr f(ﬁlremoving defective rods, and

especially during the welding of rew rods, the distances het-

ween individual elzments should be fixed by means of some clamp-

velling.

point of severdl elenents is repalred by the use ‘r reinforec-~

ing strap. In doing so, the edges of the fracture should be

forsughly ,filed to prevent crack spreading. 4

strap made of

Grudé -;.f';xr-nﬂ sheet steel or of & length Qf gipe of the same

Grade ig fltted over "h’ danag pd plaece. The Bt;&p thickness

Smould be equal to that of the tube. The strap

chosen should

be from 60 to 20 mm longer than the dent (Fig.96). The strap

8hould closely fit aleng its entire length to the danaged

ing appiiance, and all thre dimensions should be checked by le-~

A dent mth & metal frdcture loratnd close to the juncture ,

Part of the tube. .Prior to welding, t}_ie gtrap ehould he beld

o1 the tube by ineens of & clamp end

‘“Tie~-are or gao welding.

fhen & dant or Q_‘_c hds “ considprahl" 19”3“1'

loc“ted &t a distance ovar four t.‘be didmeters

then tacked in place bty

and 18 o
5
fro:i an ele~
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: -~ 148 ~
ment of juncture, and when its size is so large fhat over I
29 per cent of the circular form of the tube 18 distorted a
doubla-sn.ze strap is used \Fig.g']) ;3
Brmmuena .
) _ AR Y lf
“““““ —'_:;3’:‘::: —x— -~ } - ;é ; '
L h‘amadxa 30~ w:_: ! fc
v N
A
Fig.96. - Repairing & tube with a single-side strep ; 3
1) dent 2) strap - ‘]f'.
'gi;.,.
Fif
o i e i
)
v | IR
T R
| L
| M
.
l ¥
i B
——— 50/;{%’ 4ad Lt
: _ : o . Pk
l"i&l-97.- repairing a tube with & d.oume..side'strap. 4
1) ever four diameters - SO0
like in the prenous case, the Grade of metal and the ,.;x'
thlc:(ness ¢f the strap should be idontical to those of the ‘ig
o ' N |
tube being repaired. : TOVE
o : on the op= R
. When a tube has a deep dent and has & q_rack _ i
' fective 1
. Pe ite side, it jg repaired by cutting out the de i
anltlzed Copy Approved for Release 2014/01/09 : CIA-RDP80- 00247A001300300001 -2 """
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‘ T %2 length anJ 1nsert1no & new p1pe whlch is. relnforced on: the Tl

: - B outsuie b, Btraps \hb.gs ). The def\,ctlv= part is“cut out at i
‘ V wlangle 0;‘ “o. The new tube length 1q accur&tely fitted - o ' .'rt

u1 v1th tne ald of a ClaMylPJ levice, and- then. f“Eed by oxy-_ _ - r
ucn‘«lene or electrlc-arc process. Only after this is 1t - A
ﬁW;Jad 1n plac ﬂf+ th G;J d has cooled it is flled down

-'*Iash with the tube. surfdce, z—md the strdps are madn to 11t o

. Soe. 130 34k i drcmicn ..n-.“)-;b&.-m,;u

ua Ee ulnat the tube °urfuces. Tne Grude dna metol thicxness o
'f *ue s»r&pebhould he 81n11tr to those of th?‘tu“e A-"'.- _ Sk -n
UDnts on. tne tubes,Anot accompanled Ty c"aﬂka, arz weldad o I

dnd flled off flush vnth fhe 1;6 c1rmmferenu ., or are rouaxr- '

aed vy drdwlng. In the latter case. a2 to 5—mm d1anet°r rod B (l:

k! is welded at its bottom end to the dent centre. ;he top endsi o R

s . . . .
.o - - - .

t*F no ok

L

ST
. .

O Y

Bt Lo L P

ac .. B . . .
=T . . .
LEE L A . - . - - IS

e

‘1‘18~98. - Repairlng

' orac:c on the ooposi+e aide

Atube w1th g *ent on one side and a

Lidor the rod is then bent to form & locp into ‘whi. ch a lever is
ned ty -

i ;ﬁ. Jslnserted Tha pipa is now: hedted and the dent sir a;&utp
r e iﬁctuating 't").e ...evez (Fig.99) After ‘the dent is- Str&ightened,
- ! g “he rod 19 cut off. flush with the pipe Surface. In places .
é;eubjec ted t ensive stresses, a strap is normally '.:elded
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Repairing a dent‘tqbe_By‘dréwing. 4:'

1) place of dgnf;

over tie place which has been thus repaired (Fig.100). -

e en e

Fu——— .
. . R

——— —_— .

- Répairing

‘ture point of several tubes are

a dént tubhe by applicat

a weld or in the tube bhase

¢ ety b e ma e

o s
jcn of . strap.

metal nmear the june-

repaired by the use of boxes
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Bt b shie

%

or straps made of the same metal aé ‘the tubes :them“elves. The Y

=3

N

boxes and straps are we.;ded to the pipes mainly by longitudi-
nal wp}_:ls (J‘ig 101).

g

Bt AP S

Py -

2

Flg. 101. - Reinforcing places of ,junctare by welding of boxes

(a) and straps (b)

. 13.102. - Repl&ci‘ls a pip2 len th 'by means of outside (a) and
. " inside (b) sleeves | | | ‘3’" °
| | H
: Separaten -tube Lengths wh;i‘c-'h are bayond repeir ghould he’
I‘ePl.lnlced. The tubes are conuected éy.means of outside sleeves, _ .
] - °F by means of inside sleeves, wher, for some reason, increase ” .
® O tube outnide dismeter is pot desiredle (Fig.102). When se- _ | (
B W Mrete sub-assembldes cennot he repaired, they are replaced, ‘;
B , e T
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their connections with the tubes being also maie with eleeves

In all the above-described instances of repairing air-

craft steel parts by Weldlng, time and labour consumption for

}’ sstual welding is but inconsiderable. The main time~consuning
;",,  factor is the preparation of the parts for repair and the pre-
paratlon cf -the reiaforcing el ﬂents However,. welding as a-
final .Operation is of a great importance. In all ths cases

"‘f.i when.welding applicatioﬁ is planﬁed, orior to startiﬁg actual
v}eldiﬁg'of the 'part being repaired, perform a short welding

test on sanmples, ef}d gelect the necessary fconditiona of welding,
filler metal, coatings,“ Ietc,, and only then proceed with the

] dctual weldi ng.

1}4 Elimination of siress concentration during

‘ repairs by weldmg

In the repair of aircraft parts by welding, and especial-

# 1y in the mapufacture of new structural elemesnts, special
48 cttention should be paid 1o the reduction of stress ccpcentra_-

| tion and to the improvement of the vibration strength of the.

- Bunerous e dien confirmed by experience have proved that

1 the 80 called stress concentration takes place in the corners

e ends of cut-in and tee-joined

| ,elements of welded parts, at the ends of welds, in straps and

; }i i Other places with abrupt chénges in section.’

‘This means tha.t a part having a certain value of mean

8ireas will be in plac-es of abrupt change in section, at holes,
rQCQBSEB. bores and in other pointe indicated above subjected

her
e Btrese three times the mean vaiue, o? to QVGF 5.‘h18

Ry (see 81so Cuapter XIII).

¢t loads, stress ccncen+rat;on

At static, f.e. constan
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pleys 1O vital role in the procass of deatruction of partg.
gade of ductile metals; this in duc ‘o the fact that the
rosben havirg resched the yield point Lecome equalized over

the entire part tiection owing to their l*ﬂ-distrimtion in the

. mcegs of metal f’l\.v', howevcr, Whon the stresaes are variatle.

9 sirees concentraiion h&E neg& tive influence upon part strenguh.

‘In trittle heat- ireated partg streos concentration pro-

= icer o negative effect since it considerably reduces the

strengi® of the part., For thies reaeon, all posszible measures

' ‘Z(A-'- T d
ve should te tsuken, to prevent siress concentratiom.

"It ehould &lgo te torne in mind that the non-uniform
S atructi.'.:“e of the ﬁeld end '*‘he pfeseﬁce ih the weld metal
3 of both ccarse end fire graim clse serve as & source of

strees concentration, and to even & greater degree than
”*‘vpl chﬂhges in sectinn of the part cr assenbly.

In Pip”iring eircreft parta hy reldlng, measures should

3 he tuken te eliminate. ir posuille. siress °°n°°ntmti°"' or

to reduce it, Pasgage belween a weld and the base metal

’h"“ld ke spoeth, especi&lly in the placee of sirees con-

.‘. u:ntratio"!c

:'l‘he tollowing technlqws ure used to achieve this atm

© &) combined welding;

b} welding up of @ tongue; R . _
" e) electrd oware welding with thickly coated electrodes;
¢} machart ral filing of welds.
melding 18 used for netals

smployed in the -

d Conbinmed
B of 43 k Jm mexirum ultimate strength,
B o erated
By Py oty pe and repeirs of parts (er asgembliea) op

] ding of
134 dvmn-e(, loaqm, ap well &8 im ell ceses of welding
Cita 1ds except those

F3 1°°“1':d i1 nlanam af minnan concentration ere riret welded

'\t-'-..-ﬂ

:.jr
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ﬁ p7 the electrio-arc pmceﬁn. after which the ends of the . o
- 532; ueldﬂ and cut-in eleun«mta are welded by the oxyoacetylene pro- ' ,
«J cessy 1n oraer to obtain sm00th paesages gFigo'l 3). A part - o
.‘.‘ ‘»'-ﬁ . 'Jv

3 of the jolntp from 10 to 15 mm lcng, ie “am-lly laft ‘co :
fi«’ij be welded up l*y the oxy—ucet;lane flaae. The cce\m welded hy S ;
T y
& - the ]actric«urc process in overlepped bty & &4 to 6—mm weld .’
8] " ]
length of metal depositecl by the gae prOccas. S §
- ok
- U {v'
| i Ll
o
S
RN
E p f [
. KA |
: Flga 103« - \..cmbined welding of tuhular atmctures , .'j;'f'.
s ‘l - nan welda.ng;g 2 - glrctric-narc weld:.ng, ’5 - soctlon fA ‘ .:7
JbF
2
) b b
L ) el
£ L N
" Fg. 104 gelding up & tongue - - C TR
1) Section through M “yF
- . Y] - R : 4
: , ‘ . :
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: “ends of tee-Joined corner p1a+es ang St!‘apa.

L 155_-_7
,lr- a N&C, ancrles bclov 185 in tu‘cuisr jointe, t*m

and tre en;a S

1 of welas in "ut-m eyeg and corner pl&fes ehould te su'-

- .,ertmi ro oxy acetylene finieh weldinr' after they bave

taev welaed ty he electrie»are proceos.- ’

_ _ : of
_-';-hc welding up¥a ‘ton
and 1

F 10
serves to increnae the -dius of rou e.( ig 1('“)

quuﬁn O_r !

c« QQ

l
al

'pa £ bc.. =en ‘he .teld and tl:o beee metal and to thus

ixr-e streno conccntratlon Tongues of th\. aizen ahcwn in
‘I‘“hle ;‘8 are dcposi ted by gas walding on pnrts of ultinate

str‘cnw‘t*l ‘below 110 Icg/m , and by electrir—arc wel:ling on -

» parts of ultimate sﬂ‘ength ovor 110 kg/'nm‘ ‘ﬁeldtng 18 c o
‘etarted trom the new. weld with e gradual reductien o, the

&re lﬂnn—th in the procesa ‘of- travel toraras hase metal. . '

| _ | Zahle 28
_ Dimenaionn of" Tongue Weldad Up by Gap and
o Electri o—l‘-re Weldinrr
¥olded Metal — 7on ngue Dimenufovm j_.m_L '
Thickners Gus welding S ulectric-ar% welding
e _liain ) . i 5 .. T 45”
L5 2,0. 25 B9 3 20 . &7 3
200 -. 30 30 ' 0»10 4 ) 25 ' 7"8 . u’

When welding up @ tongue or finiahing welding a sesn, muke -

Sure to. gee that no bume-through. meltlnge—through or cracke
&re made, ’ '

Kechanieca 1 f {14n z ip 1ntended for use

in‘t“d of comb...ned welding. It is not used for finiahtng

Telds iy cut-in joints. Filing should ve performed 80 that

he buge metal io not damaged, aud no deu,. scretches are 1ef}:

L Y " ninigun 10-mn radius rounding is ehser*.'ed.

Vx o
WEAT g
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§ 32, Straigshtening of ntecl perts

Irreepective of the px;eceutions tcken during ageeably
and tackinrng priox‘ to welding, end decpite the specisal workin:g
order &dbpted ir weld depositing the wurping 'of‘workpiaceé .atill
tskes place in meny cases during weldirg. The required par'c dizen~

sions thus ccase to ‘be true and the parts can no longer he
1nter§hun5ed.‘or & part that has been repaired cannot even he
fitted irte position. At present, eeveral methods have bheen

verxed out for ntraightcning such deastorted parts. They con-

sist. mainly in straightening phrta after loczl preheating,

by meene of a reverse static defondation of the vurped struc-

turel elements.

l

0:8[ +p8uz

l’aapeJ aca
- ledvepelfacsaid yvacman pA

) " 4 .
T et e _

L ' R L
Hg 105, - Straightening of a distorted sheet ty heating

1’seot10n threuvh a6 2) Sector gubjected to heating

For 1n8t=~ncc, if @ 4-ma sheet zade of Grade 3oxrf‘A steel

P'h°“.1d be heated te 750 or 800°C by the oxy-acetylene fluae

in the centre of the tulge, and the sheet will thus te- s..rfiig;h-

tenCd &Figo 105 )o

L of 750 to
A welded iruss elemen

t heated to a temperature
by bachures in Fig. 106 can he

o .
%0° in the pleces merked
t heating cycle this elenent io

Straighiened. If after & firs
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be thorou hl) cncckrd fer cracks. The cxacks aro
by visual Jrfzpectlon gthroug,h a pa

2 %€ by magnetic control end ty pickling with 8 o=

O“"‘iﬁ’n of ni trlc ac:d.

.
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aeh €O 1pletn]s soz‘alghtenedg‘u repeated te&tirb ghould he

appli ad te some other place,
. nﬂ_-,:._ A ke e lea LD - P —
1]
3
.

- Rodocpeloemiye Yuacmay 7

3 Fig. WE. - ﬁtrai_,hteni';g @ distcrteq th‘)..l(u e*le"apnt b,y heating

1) heated sectors

buring the strnig‘rtening of steel siructures the te~xperature

of beat;.rg ia checkfd by thP temper ecolcur. A dark cherry-colour
corresponds to & temperature ranne of 600 to 650 G a darkared

f tolour to fyor 750 to 800 C.

lbe paris, hamng ultinate atrcnguh of up to 90 kg/m

:. ‘fc l’mrually aubiectea to celd Stl‘«alo‘ht(“hing In cold straigh-
t‘“maa the sirese is aoolwu gradual‘y ani eVeﬂlyo thro: *eh
the tube-ghaped pads. The streightenirg of welded elements

by hammering is not allowable.

In &)1 cases efter straightening, the workpiece sheuld

datented

enifying glaes), e" well

ner cent

ol n: n‘\e('" "d is

[agy

 to0d r‘eeultv are o*tum‘d if the ?1“9

ved t}"is
Qoayed ‘w’J.th keroscne whish is then CO"l xlnt iy I‘ prls] r

; T » he &
1x: ehould tgerc - '
doee tney heing marked over \ith chaliy £ T
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crack, the chalk absorbs kerosene out of the crack, and its | | o s 4
l‘ 6
contour tecomes vividly seen on the white chalk surface. This r

pethod i8 known as & kerosene check. _ ' : B ¥

.
H
H
L
' ‘v
! i N )
=
3L
- U
[
®
PR
H==
.»-;‘. P~
i
»

= e
-~
f

.
. \\.‘
| 1
.
. 3
O
v " ;"
% [ S
L
ln .5 =
L !
[ .
“, . T
$ai
:“-. )
HIS
IR
i
4y N
!
] i :
i, .
. " »
ol -
i /
1 i %
R , ¥
: v
;) ; 3
Hg 1.9 b
; ! P
3 Hopt
4. X ], .
b3 ;|
.‘;; o ' }- - R
é 'V o
: oo
S
@ Wb
Yo, v
> -
( .
: b
IR
: P
3 x iy
! :
» T R ‘:
> I »
ﬁ . : l .
: e
12 hA - : %
3 L §:d
7y . i
. . HE AN L%
3 Ta ey
bt . o Ol
-y . i f 258
T < -
i , &
B : E
< T, ’ "
: i
A - L , P
5"25 - >

7

anitized Copy Approved for Release 2014/01/09 : CIA-RDP80-00247A001300300001-2 7", ’



Mnﬂgr R .. T BN P L e Rl s, P Sl T Btk N E i o -0 T "”j"
Declassmed in Part Sarltyl;zggﬁopy Approved for Release 2014/01/09 CIA-RDP80- 00247A001300300001 -2

*ﬁf
t ¢ v

ol
Fim

T gy

’,s o

- 159 -

=

CHAPTSR X1

G
v

A
£

. % asPAIRS Am,m 93 PETROL 7 ANKS_ Py ﬂ::m
\(é R T ° - LT

; "_"-'m_Prewring the tﬂaﬁks for renair

J’Y‘Jthc' r'ep&ix" C‘fv &i!‘cr&ft "ﬁtPO"' tunke the Stope of

.1,,ellir$ m rather co*\aliﬁr&b]n Th‘lg is e?plaired by tre

fact ‘that tlm unks are of welded J'*zxig'i aml tnerefore, m.

£ ‘”.z'z’;pei‘_ri;;- t.r.. ;"_ lbe appluahun ef weldlng proves to he nost |
‘ p“«,ti‘le Jmigus wechanicel e ilado of tank repeirs, ire
fri*;sp'e.:rthc of‘ thoir omg,imh n-a?u s, hava found no prm‘ic 3
,&p?u T&‘.‘.‘.C:ﬁ ‘\emwac vmlwrg rm.unta tne mmpleet. che;peat
'ﬁcml flaickc.at mewzr cf mm repsira; onlv soldering which is.
‘bei.‘;;;n.;,tmuuced 1:f.-g..5 this field conmences t¢ supplant wel -
‘.iq;f‘in’aektair‘i c'a'sef.s because it requirésﬂlower temperatures

af 1“4":‘ - The di‘mo“er.; by saviet engineere of new fluxes

“va‘ﬂ ml: rca mrm*gxnb M h i cf-‘mnicul snd cor rosionareaisf ’-t' ' K
'vr-zaerue- COY“U‘I Hutcd to tba s:cceeaful develz)pment of scl- '

d .. .*Erlng aluminiuam. o _ . A 7

. Alhe_ tag}:”ef Pep-t;..ring"'pe'trel feeka'ie to Ah:e ehﬁmsteﬁ _' P

| to the moet highly skilled welders posseesin‘r_sufficiently. B
m.de °Xperiem.o 1r u}"e ‘welding of alu-aininm ' o ) : i

A petrol tank handed over for repaire i aubiectei to ' |

: tm)!‘Ouf”h ‘inspection. ALl the plugs ere ‘removed, and the t
horoughly ex&mned

ar':

B in*crior ite partitions and fittings sre t

pin holeu.' crscks or leaky

)
B B
o v h

In order to detect poseille’

fitting joints, the tank is sutzerged ir \'?"5061‘ and ie Tilled

Flth air to a pressure oi‘ 0.2 to 0.3 k»_;/ cm (If @ water bath’

,, o
-13 ot evailable. the tunk can be covered on the outside mh ‘ i
L

*u - b
foap foan). The 1eaks can be eagily ¢ detected by the scap

‘~bleo, The ;e&ks are tc re aarked

-

due *O QBCSpinf’ of the air.

PRSI B

g Fth & pencil end in due “turn rCPa*red'
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A ad o
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Sy g o
Rty

T
-qeo- w3
: special attentmn ehOuld he paid to the 01acas wne“e - '_ - - L

the protector has lost bonalnb witb the tank ann haa su:olien;- ;~:'_ - '

il 7 ,_,-\.li.i -Ah o

leaks ere uaually Iound ir euch ,)laceg

Prior to remirivg, “the t&r ks sho thorougnly pre-

e ah e

sered; to elimzx‘ate the de’:g,or of exoluﬁicn ~-,xperienre teacnee .

S ‘1%:»’ &w%am

e

FARDCRINEE N 100 ol Wi oo

© MR thet non-otservance of uhe approved rules ror preoarm, tan?r

'-'.;’ for. repalrs may lead to ‘B0 eyplos* on, wi th dmaeroua (,onae- o - 3 1
quenc»aa For thie ;eaaon, prior to vfm:.tdm,;Ln tre uams shoul'x .
_ so be prepared that not cnlv 'the reu.ai-\der of the pctrolg hht.
its vapours &g uell are thorougblv rezmzmi N LT . >
' The 611 and kerosene tanks are f1rnf meh»d witn gnnth o
2 ne; efter whxch they should te ed li solme tanke. - 1 o .
4 Three mﬁthode of treatir«r geacline ‘c.mke are reco nonde"l - |
1 here‘l | o | o

N e t h ° d I0 1) R1nae the tank three or fOur tifnes‘

_withmterheated to 20 or90 co_. o Loy
2) ull ‘the tank Véit; hot vater having a tenperahre- 'Qlf E T

£ I
4

R

0

le

p..n

i P> 2l

Lotoa 57 8 heura. andAthen»"

. b")

st %, ‘c.:e;;

s .

Pinse 2zain at’ least three ti..;esa '

3) After each hot r,"‘ter vashlmz, dry the" tank for- 10 to”

@15 ninutes with compressed gir having 2 marjmum pl‘eﬂsu"e or.
4-Icat003kg/n.. R _'
‘ ie t. h o d II. 1) B,ow off the tank \nth hot’ stea:n for

F V-ainutes, so that the tank walls are well heated am._-

have a temperature of 80 to- 400°C. -This is the anickest T
ct steam su:)ply

L e -

80 S Al b g B e e L A B -

thd "’hicne however, require a aoarce of h

Ke ¢ Eod III. Blow- eff the tauk .vith inuerrzal con-

‘I‘i to 20 ninutea As ‘seen - 3 "._;;

bushon en&ne exhaugt gencE fo,\
in Piso 0079 motor-truck engine exhaust gases are uaed
he gases are fed

he tanlc. The

F“°m the motor- ..ruck exhaust plpe t

2"ough the aircraft neutrsl-ges filter into t
" Declassified in Part - Sanltlzed Copy Approved for Release 2014/01/09 CIA- RDP80 00247AOO1300300001 2
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1 fnlet tempersture of the gasea should rnot exceed 2‘20 C, thg
tperature being controlled by saitering the length of tre
feed pipe. At & result of .blomng off, the tank walle should A

_ _ o
ilso be heated to « temperature of 9C to 100 C.

- SONESRIONY | POTRP N,

A greater degree of reliability is echieved when two -

8 preparation metnods are uaeds Nos. 1 and 11 Nos.I and III

Jpdiaspn A

he

onldia

A5 'ohoud be fully open, The placee to be repasired should be

5 t"r.omu rhly cleaned of grease, dirt, paint and Tubber glue.

"

varta'nv*a*mn during welding results in weld porosity and con-

g gluerably hempera the process of welding.

3N
’ N
* TR 1 =4
(A R MOl SN Ml 0 I I i N 0 i T’:ij[!

Mg, 107, - Tenk blowing off with motor-truck exhaust gancs

B F-tapee

1-‘u'mme.i‘t inertnbaa filter, dwpipifli::. %petml tank.

Naz..slly petrol tanks ere manuf&ctured of an r.alvmnim-

-=meamm #1ley which can be readily welded hy the 07)%(‘*’%’—

) leng bmﬁeaq, when repai ring a ruhher—protectﬂd tank, cut @
1t in the Protﬂctor. bnnd. rack the edpes ‘and cover them With

ne%

stos.

“elvirg should be performed with care, ir order to avoid

IR S S abhir il AR R T R OM NN A ED 8ol BB MO0 b U B b s

eat difference

hu!‘r

hm“gh. taking into conaiderstion the gr
sluai-

betnoan the flame tomperature and the meltlng ‘point of

thn on the one hami and the difference hetwean the melting

%Nint of the aluminium oxide filz an3 tnat of the aluminiua

B g\ﬁitzelttiin f‘\v‘nah nweainos three times mght:r than the latter'

In 2ll caseg of tank preparation for wel&mg. 211 openings
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-Ielding ie performed by & neutral fleme of fhe gas torch,
#th obligatory use of & flux,

_ For filler metal, Grade Ak pickled wire or eluminium-'
nignésium alloy etrips are used.To pickle the filler wire,
prcoaea 5 follower o ‘
t) wesh 4t with hot. water at 60 to 80°Cy
b) pickle‘ jtina 10«-per gent bolution of eodiua hydfo—-
xide st 60 te 70°Cy | o '
¢) meb the wire in hot vater st €0 to 80°C;
d) bria,hten the wirc in & 30-per cent solution of nitric
ecid at room temperature‘
| e) waah it in hot water at €0 to §0 C;
f) dry it in a drying cabinet at 1’ to 120 C.
Grede Ad>-4A flux for welding alumirium ie norwally fu“-
aizhed faclory-made and pecked in sir-tight sealed cans. The
qantity of flux required fer the job ie diluted with water.
The diluted flux ehould heve the consistency of thick creau.
Te flux is applied to the filler rod by dipping.enrd to the
joint edge, if required, with a brush. "

In repairing petrol tanks by welding, it is egsential to

torrectly melect the torch number, filler wire diemeter ani

9%ygen pressure . ﬁeldmg condi*ions depend mainly upon the

1
thick'zess of the ~workpiece and should be selected iron Tatle

5§, Weld* nz of pin holee and cracks

'W'h'en e leak in a petrol tank Occura due to the porosity

' ' -round
°f 2 ‘welded.sesm, 11 rim or tne weldsd

or the tank she
1ded up after they ere ade-

"iroat, @1l these places may be We .
performed with a Nq.ﬂ

Wately cleaned. This work ie normally

up to
t°’°h- Prior to weld,,ng, heat the tank gurface evenly up _
ecially
80°op 100"(; . graund the place to the revaired and exp oi8

7.

[P

-y ———— n

=y,
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cleaned and bored at the ends by & 2 or 3-mm drill.

In lengtn ig

55 the
A .hﬁ Tepairs ere made hy cutting out tre

: Grada

T T e e S A - _—

- 163 -

,.1 ¢ clogély located welded-arcund throets and the tank shell .

ria, and then proceed wiin the welding of the dafectlvo ploce.

me meximum esllowable inecrease of the welded-round throat is

am'n.'Filler rods oi‘ or 3-:n'u diameter ehould be ueed On

bompletion of welding the flame should he moved greflually |
vy to avoid crack-formation. '

One and _the same rivet or a same place on the welded sean

£ ¥ gnould be repaired by welding but once. If ai’ter the welding

tae 01d defeet 81111 remains, the new measures of repair

3 ehould include the cutting out of the damaged section of metel. |
_Crac_ks on petrol tanke prior to welding 'should he exanined,

Cracks may

be repairad by welding only when the cracks have & maximum

lenzth of not over 25 mm, end the cracks which run over into

the bage Eietal have a maximum length of 15 mm, previded treir

B tota] number per a tank does not exceed five.

§.35, Repaira of tunk botton plates and M*vinaticn

of loe!rs on welded-—round rivets

A tank wottom plate having holes or cracks of over 25 ma

not repaired by welding up the defective placan;
damaged sector and
wslding in & patch made of material of eimilar thickness und
e In this case proceed as followa, Around the dsuaged )
Mace Plot anriltary holse slong & eirole on & smooth curve
4nd
e and dolly, flenge out the hole edgen to @ hefght of 2 to
fm:h?::;‘loa), after having first bent the edgee up by aid
row end of the hammer. ’ o

The Datch should be »ut with & ne*eusary allomn»» fo
uing and ig then fitted to the h°1e 6o that the marifnm )

fapg '
nce between the flensed hole edges &nd t.._ putch edgea

L I N NN

» Uslng a pair of enips, oui out ‘hole. Then using & han-
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iaes (*g.109). Besides thie, corrugation contributes
[ , . o

P STV
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!‘i 108. - Flanging tank hole edges.

, the’vholler and the patch, the flanging should» he performad by
light'hemncririg. After patch shaping and f:lfting have been. finel-
,gly completed, the tank interior should e cleaned of shavings
yand filings end thoroughly washed. See that no shvings, fil-
;,.1uge or dirt remain inside the tank sinﬂe their removal after

% the patch f\‘é welded inte poaition 1s ery complicated.

P . e . . ) .

e e o

1) patch

The Patch is then tacked in place end welded alons its

fUtire perspnery. The weid ahould have doed penetration; free

,. et e°naiderab1e meltingg.tmough. See that no molien aetal

dm” fell into the tank.

In cases when the patch diameter is over 100 mn,
to reduce internal stres-

to tank

the

&9
:lghole 81d patch edgea are corrugated,

-ﬁ;

Dec:lassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 : CIA-RDP80- OO247A001300300001 2 i

_‘,—.& N

T R -
{:‘ ool R



i vl -t o b Bl ol it

. LI

amtaal

A = L

‘Declassmed in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80- 00247A001300300001 2 -

I SR I s T AN

w e oas

T M R =S ENN S e o

Sk bOttom by means of round—-

3 of the Speciacations. Thua, if a drawin

nll etrangtq

'a‘f‘}:f‘vﬁ:%__‘_ te - ‘. )

ey,

P
R

i ﬂz» on - Hetal- cormgauno- device o

1) Detail A f; L R

COrmgat on can be perfomed mth tne ‘help ot a shplc '

-1 devine (Fizo 110)9 prlor to edge *'lsmsr}. ng. "o do so, Elip the
':A‘a?f the detce OVdr thf‘ ta"‘l‘_ en011 edge OJ" tne D&tr'h ‘}ge

1 and mrn th~ screw down, then, "-,' a..rikmg thh a hanmor at

'th %ase of tae de'.'ice d'-ive 1t along the edge until ita o

'..e"lt‘pe Perlp}‘ery is cor"ugnod- to. facilitate Hus work. t

atch’ should be cla.mped in a vice having Boft meta‘ 1&1?9

The tﬂnks welded of‘ an aluminiwn«-mameeiun alloy nornally

heve partitions whish {ncrease “tank rigidity and sonetines’ -

dc"°m°d3te valves, etc. These partitions are secare:l to the _
head rlvats uade of the eawe

" all°y° The riveted . down neade. after the rive
These rivets are ned2 in
cat-

rm‘”iti@n,auve gddi +ieually welded.
feeo d“m"e with Fo.853A Specificatloﬁ“ the ﬁgures indi

ber .
1“3 rivet diameter gnd shank length are Gdded to the num

Hons that g g5343%8 rivet snould be ritted, 1¢ nesns that

ts are fixed in

g contains 1nstru<,—

;.u.n),r (’;

.....

3
M
i
;f

Doy

. olamaan- &

-y ——

- m!'-'l

POV NP R

Jvant §
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e
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‘ 3; F3 aluminium-magﬂoaium alloy round heat riVet 3 nm in dia-< o l
4 £8  neter and 8 wm long should be used, U o ek
" : . .. ) . kB IL-
E w Should & rivet brea}; ocecur, to repeir it procecd as fol- 1
u lows: ' ' ‘ SR ¥
EX a) %:rt\ktne tank protector (if pr serxt) by alanting euts
: -8
% 80 that wall area of 200 mm arouni tho rlvet 15 exposed.
F«ﬁ To facilitate reledse of the pmtector froa ﬁne t,mk wall. me LT =
glued joint is moiatened with m:«sc’ine , N
' b) Plot and cut out an access port of 100-um diemeter . ) |
sdjacent to the broken rivet, to provide access to the rivéet
’ for the operator’s hand nolding a dolly. P o o L "
: ¥ L 8 S j o Ak
. :“.. / ////Z/ I/f/ 9’/’? %\\\?\ . . A.. A
- / ’/\** | U
i /// / / B 47> s O
‘ b, : C O §
i : o
@ . i T - h i
= Fig.111, - Access ports for tank repairs i
Eé . 1) Section BB i
% ¢} At a distance of 15 to 20 ma to toth ei,qeé of thAe ' B
% broken rivet drill two holes, insert new rivets made of the fl
F fr% “*umi"lium-magnaeium al1o¥, , beving firat placed Han thick SN
= ivet i
©+ B2 eshers (type 223A) made of Grade [.17 eiley under the T e
_ - at wnich .
© 4 .headg, then get up the rivet to form the closing he
S imss Ez Shoulq project above the tank V’a" by 3 or 4 am. i IR
r“ l
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7% duction of the filler wire. When welding is completed, the

- aw R . . .
- < . N " : ' . . . . Y
. P S .
P X
N " ok - g ® ‘ S aihgemip g T -
J NV MY L MCE Y Y : p
¥ SR PP R R : g

e S e i ARSI & .. et

ﬂ:a.‘,._...._

_ . . }
- ‘!67 ~‘. . | ’ .. 5
1
d) Using @ No 0 torch, melt the projeating rivet heads, ;
paving first preheated the 'netal &round the damaged rivet.

tpe torch flame ehould he directed at the rivet hesd, paral-
lel to its axis, and should not be removed until the set up
rivet is completely molten; only then proceed with the melt-

ing of the shell surface around the rivet, and with tue intro-

torch flane should be gradually moved away. Flux should he
used durmg the welding. _

‘A1l the three rivet heads sﬁould bevweld‘ed at the same
tine. The rivet head with the welded—up metal choﬁld be sy;n--

Ml A M s s ot .

aetrical relat;ve to the rivet shank. _ , ' o . K
. R

_ufuel' Weldxugbup, the heighut sf the !‘i‘l. ‘!'.‘ ds should ' \ ‘r

be within & range of 2. 5 to & mm, their new diemeter being - F

12 to 16 mm. It 1- recoznmended thet the minimun values of - _:

the gbove 11m.its be observed. S L B T

e T 1

- : S

S T 3

: g._ - . ’ . o ' A

Fig. 112, - Plug with welded-rouﬁu rivet. o e A N

remove all foreign

i

e) After the riVeta are welded up,

fit in
°bJectg from the tenk interior, wash the tank end then

I

T

poeiti” and weld the access port cover, o
g the welded—up rivet heaq on

e BT B A TR i e 0 B, drm

o~ A B A S e o e
e ..
el
v,

‘Should cracke appear beside

the tan shell, bore out the rive
diameter hels in this place. Then flang

e the edgee of fhiB

SO

\.....m,,,

]

h
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2 B
g pole, prepare, fit in position and secure by welding a patch,
ié then fit & new rivet and weld in the closing heat 0¥ the ri. .
: § 36. Repairs of tenk fittings | ' ‘_
VShould fittinge require repairs, such a8 a danaged inlet i
connectio'n, a broken thread, etc., they may be repaired by ‘ ‘
velding. For 1nstance. cracks on & pipe—union may be welded
up or repaired bv the use of & atrap ' R L‘
! I | B 1;:5
‘ i
H Sk
41 { ' §
1 . -
s .
113, - Crnclrn on a tank outlet or inlet | o : \ 3
If the crack on &n inlet conneetion (Fie'1'13) does not L E

reach out to the shell proper, make 8 dore using a 2-mm drill,

shaped

(=g

then cut the crack edges by a chisel or file so that a V-

groove is fomed after which weld up the crack without the

use of straps. The surplus of deposi ted metal should he re-

moved by scraping or filing. | : o - .

When the crack on the inlet connection reaches out to

O PR VP

the tenk ghell, 1t is repaired with the used of & shaped strap

 Or patch which is accurately fitted over the place béing i}

"“il‘ed and is then lap-welded. A o

oA cavepy The & 2

$§ 37, Repeirs of tank shell L
| : : appear e
_%hen an aircraft is in long qervice, corrogion may @ppesr !
.. 43 Tn this cese large 8eco ,

Proceed as followar

| ? ﬁ} lmp*“"“’“vt?iectio‘na'ss»f the tank siell.
- ﬁ tions of the tunk shell are to be replaced. ,
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;) Ueing & aphericel mill ng tool fitted to 8 pneumtir I i
2 drill remove the welded r:.vet heads. then bore oat the rivets o -' ‘

SRR e R KR A bkl Bl s W

a
B T i e
M .

ptODeI‘ on the shell eection to be remOVed R S o
b) Plot and cut out the damaged section of the shell, then
corrugate and T lange ‘the edgee as descr;bed above' the height

s by v

s L

of tha flangcd edges depend uoon tank wall thickness tut ahoul:l

e O
i R

j not be below 2 5 to 3 mm. The edge of this hole should ‘ne lo-

'ce'ced a* 2 ‘mi "limum dlatance O‘f 30 to 35 mm fro‘n v%e neareet

SN

W row of rivets er fro:n part* tlone.

;_C) '.."Ut e patc‘i from a sheet of rolled aluminiun-nagnesiug

: é ‘noy’ ‘LO fit e, seine an:l shape of the hole,, with allowances :
a i for flan,;ing. Corrugate the patoh edges and tqe .netal along - o ;

the futare rivet rowe. It 1a deeirable to use a sheet hendmg
‘machine to perfom this work. See that a 0 5—-mm gap is le"t
b?tweer'l‘the_flang_ed pat_ch,edges and those of» the hole. ' .
» -Using a 'corner drill inserted i'nto the tank through the
°°°99 Porte. bore t‘xe required number of rivet holee in the

'7? 18- to correepond to the holes in the tank partitions

d the patc‘:. Simultaneouely prepare the covere for the ac-

R ceee portg, - ‘ . N P : , o
d) After the patch is prepared, secure 1t b" aluminium-

' mazlletaimn alloy rivets to the partitions, then tack it to the

Bhel]_ edge, weld up the closlng heads of the rivets and final-

o , ly "ﬂd thn patnn ‘to the tank chell over the entire contOur

- e) When the welding is completed, tnoroughly clesn the

tank o all foreigﬂ ab.,ect-. wash 1t a“d "’eld the covere t° | o

5] the a°°°85 ports. . - . SRR |
T“ deﬂcriptione of eircmft tnnk repairs !“’ We*ding

" .' - ""‘ t
N *inch havg been 31vea ahova nemr"lly do not cover: ‘a1l the

' 90531518 03869, megq are b.lt the baeic tect‘ 1(‘.1166 and métnﬁdé

| g °? Topaire, - : g Co 2

!. DeC|aSSIfled in Part Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80 00247A001300300001 2 %=-~%




W’_;«' ;_Z:\__ 7__‘..:‘ ST T T I il ST i e e AR P 2 - 7

DecIaSS|f|ed |n ParLganltlzed Copy Approved for Release 2014/01/09. 'CIA RDP80 00247A001300300001 2 —

. S un

S

- 47'0.;; .

A welder repairing aircrafu tanka oi wbli»a J !:“"vuld o - Sk
;;%'mdewur to deposit e ﬁeld. uniform as- tc he»i‘,,g, ﬁgiq tmi ,
o E} moothness. For recemmeﬁdeé weld dimensiem E‘ﬁiru g‘mld ‘ve Lk

elected f°r the weldin@ see Table 29 R _';”" et Rl

Dimer\siens of Welds for Repai ‘fanke qqqim o

- 14. ’ RO o T AU

—EFade R Vilfr whfe . Grade AX TiIler wire

4 12 ss50  As2.0 . 110 L a2
s e amse . wm o oasse

- = - T e T —_
1

; _éi ARl A
§ . . ' 3

——SEde KT Greds X Tiller wixe . o L

B Ty ——
| 12 '5.'5;é 5'5' B -4 - ,1"2..':4-5-» “ g.s—s o - |
S ssgs a0 W 2535

eo e s S 3on0

“Bhing flux off the welde»d ;aeama' '
. on °°mpletion of welding, the welda are to be cleaned of \f?lux

‘T;' muld be Perfomed with a hisl‘ degl"ee of thoroughfumegg' ‘

RN - I caugeg {ntensive co!*-
< b4

1"°° t“e flu!t. if lefi; 1aaide the twk,

for “an aifcraft

‘ T o
3 RTINS & At .i;é 81°n Which 1n turn, may become 8 ce.use
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crash. Fc‘ this reaaon, immedlately after ﬂ‘e weldlng of tunks-‘-fi o

= “geed a8 followe- '

1) thoroughly wash the weld Werkpiecea with hot Water

B (eo to 80°C) on both sides, using hair. bmshea- T

2 wash the workpieces with a wa*er eolution of "hrouum : i

trioxide or, i*‘ d fin 1 case, v.‘ith POi&ssium M_ -

' ,chrcmate eolut*on (20 gm per litre of water ; ' _ N
) wash the workpiece with' hot water of the same tenpera-

"-ture for the second time, -

nftm v‘ashirg, the wel should have @ oletm nnr*nt ur-

f&ceo. To check *he quality of weld washing, prOceed as follows.

Spill & dI‘Op of 2—per cent allver mtrate on tt.e welo and

veid for & whitn sediient to be pro:luced. a8 & rem.lt of the

reaction- should such sedlment &ppear, it means tnat the weld .

38 not yet propf*rly cleaned and the v.'ashmv of the tank shoald .

be continued until posl tive results are obtained
| CAU SION, _Ths petrel tanke wmch have been repaired hy

W°4dingy prior to being im:tal]ed in position ivx the eireraf

Ghould b» thoroug;hly inapccted 13'4 techmca; person

~he aim ofe:zurmg fhat there are 1o shavinge. molten ‘101&1

fl@v’s and solimf‘ ed drops imide the tc.nks. A tank ﬂhould

forei n natvisy
ﬂ_f;&m be mounted in position until all .

the tank is thoroughly checked., "
‘for the mste

&re completely' PcmOVed and:
If a tenk is equipped wifh steel fittings,-

weldmé \‘vasmng, use only @ potassium bichromate 801

steel parta

. of
°h"0mium trionde méy cause intensi\e corrosion £

nel, w with SR

ution . since

.or other elemente made of aluminium alloya is completed. pro- o
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CHAFPTER XIX _ ' o ;’FA
DEFECTS OF WELDS AND THEIR BLININATION- | |

g '@-‘LA

§ 38. 'Weld external defeete

s e e s
-
HIER

Ag a result of dzviating from recornmended techr-iques in

the ccurue of welding of meisls, certain defecte wnich reduce

the strength and reliability of welded Join‘s ori"imn;e in
the welds. o S S

S TR S TN 7 SR L ER O M

The most common causes of defects erer - oo

s —~—

) Poor'quality of preparing the workpieces for welding;

A

- b) Impmperl,{r selectéd welding conditions; | |
' c)'Deviationa from welding techniques,} | ' . ‘i

il Rt ohmmsdisiillaniia

.

The external -defects of welds and the causes of their B
origination are descrived below. o S )

"‘}ﬁeld of wrong shape and geomeu-

rical dimensions. Thedefectssfthisgro.xpare

ijon, une

B

=

norually ceused by faulty and careless edge preparat

even wovement of the elecirods er torch and that of the filler

I

T——

vire, Theae defecto worsen weld general zppearance and cause
erence in di:nenaions which e&hot

lld'
weld weakening due to the diff

tion of the deposited me-

™

be similar, Besides, uneven destrilu

' netal i
tal along the weld and the difference in deposited metal L

the deposit— :
ehrinkage may elso cause crack formation, both in _ s

droinimn oy
« metal of the weld and in the base ‘metal of the adjolnimg it
rougmy cheek such welds fo

r cracks,
ione, For this reascn, tho {n the N

. ds 1in s
¥eld them up, if eny, and deposit reinforcing wel o

A v y ' ';
Dlaces vhich have been weakened. . i
2)External cracksmaybe-encounteredbo ‘ !

' d direction, R
l°n81tndine.113~ end transversally relative 0 wol R

in the weld gone. :
id may be found koth in the weld proper and - i
1t of jnternsl gtress cauaed by | o

These cracks are 6 resu
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uneven metal heating and cooling during welding, ae well ae
by weld & shrinkage. Cracks 8re more often formed in metale

eharacterized by poor weldability, and also as & result of
a wrong working order in wgld depositing, Crecks are & dange=
rous defoct. Sssticns of weld with cracks should ba cut out
snd reweldad, | | - |

3)Und er cut s The undercut is the thizining of
metgl at the vpo:lnt of juncture between the bace metal and the
Aweld metal. This defect results from using excesoive currents
or & torch of exoea_sive.power. In both cases too much.heat

is produced at ‘the weld edge, resuliing in the ovev—m-lting
of the base metal. To eliminate this defect. clean the under-
cut and deposit & reinforcing bead here.

_‘ULack of penetration Thelackofpe-

netration means that the base metel has not merged with the

depoaited metal Due to the lack of penetration the cohesion

of particles of metal is not atrong enough and the weld at thia
| point is weakencd. Consentration of stresses in the placeg

vhere there is 2 lack of penetration additionally weakens the .

weld end deprives it of any strength at all.

'I‘he lack of penatration results from welding with & low

§ current or with an unsu?ficiently powerful torch, from &n ex=

¢essively high travel spead of the electrode or forch

the angle between the bevelled edgeé veing too small, from ir-

‘deq“at@ preparation of workpiece surfaces prior to wel

ete, To eliminate the lack of penetration, the dcp@sited metal

®hould be cut out and the defective place rewelded.

5)Cenvexit y. ThiB. defect regults from the elect-

= ae tal
Tode or filler wire melting too rapidly while the base ae

ot y ' 1iquid
s not yaot eufficiently heated. Thus &n overwflo¥ of 1iqu

Uetel en to the workplece m.fface ot the joint tekes place

el .
1 '}‘x

.,
i
'
{

R N e

[

i
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Sama

ooy
. ‘.1.1%; b

"m ei_thameous leek of penetration These mete1 eic‘rencen- . | ¢

£ e should be ent off, and the gelds theroughly checked for IR

posaible leck of penetretien.

- 5_13 Weld intemel defects |
. ) 1) P oreedt yef wel d o péresi?cy wey result . .
tocsuse of the f°“°€inz ressons: A
: a) Absorption of gases by the molten meta1 for inﬂtence- S
- f.;;._ .bsorption of hydregen, exidea of carbon, etc., Which fail
M exude from the m°lt‘“n metal Puddle due to Quick metal so- , “ f’
: 3 lidiﬁcation and Which remain L 4n the metal 1n the fom of o - ﬂ
= B o wdtles. o | R
ok b) Poor Quality of Joint edge degreasing and inadequate ke
- ' °1°nnins Of dirt, rust, eto. o T ) l
_____ -' c) lsetal Ghrinke.ge dur:lng 1ts Jystallization To detect‘ ; !
the internal pog‘oeity of & weld, 1t is teated by kerosene S }
B ‘I EBB welding, the elimination [34 poroaity is achieved 5
- . ‘;’; y f”&insg Porous welds detected in vital aircraft parts ' 5

: ould be cut out and rewelded. .
Z)Iack of penetration at the-'{""

¢ - Ei ° i Bt ea g o so. At 8 point of weld fmeture the lack o “

1 of penetra.tion car be geen in the ehape of & dark line betaeen . '- ks

fhe base and the deposited metal. The laok of penetration may

" Wu as fme eizeeeei travel Bpeaé of the ‘electrode or

| Mok along tho joint being welded. The lack of ponetratien

fay ba ﬂeteeeed @nly by x-ray contrel. 'i'he defectiVe placee:

h(md be cut out and rewelded. _ .
Mlnte?aaleraeke arednetotbeﬂﬁ&e

3 “%“3 28 oxternel cracks. Vhen emeke are detected. the de- . =

isbois s il SR Colisa s Vol aleoid Pl dalilignain i b S sl

U2 G

m"“ Plaee aneuld be c'.:% out and rewelded.

i i ; ‘""-'L . s . . - .. o s X . B
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4) 0 veTh e a ting © f m e t 8. 1 coneiets iﬂ : if:v?ﬁ:“ ?j'%

an exaeesiwcly raﬂid growth of grain eise . Tbe larger the

3 .‘if‘ii;"d‘i"”w. Medrrase e

e ol s v S

| grain size, the higher is metal brittlenesa and the lower 1tsu'j':.e‘“

e

-impact etrength Overheatlng of deposited metal OGCurs after

;tne weld ie heated abcve a certaln tempe; re”‘Thie pheno~ 'l;fff cob

'-menon is more often encountered 1r 838 weldlng. when the me— S
j tal 13 eubjected to hloh and prolonged Featlng.,4 7

: Weld cverheatino can he remedied by heat—treatment._f

5) B“I'n 1 n 8 o f 1B e t g 1is accompanied by the - ‘f :‘fﬁl ?ll

uusuing out of carton &nd the apnearance of zetal oxides at ) :f
: the grain boundariee of the metal..~ A'v_;-_'f_:'j~¢ 1_ i:-{;i,'G'EFi
Burning is. raueed by using an oxid1zing flane or en e«u'"t . ‘
'%cessively long arc during weldlng, The burnt netal ig charac;'f'
'lterized by high brittleneas.‘therefore the defectlve places :

.l-should be cut out and rewelded.

s AN i S5 s

R SO A
A D

T e e N
P A

_For. the claasificatlen of defects originating 1n welds

1n oxy-acetylene and electrio»a*c welding, see Tablea 30 and '

'31, reopectivelv.

ST
B e s
" . N

\ .:": -.41'):
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Tahle 30
Defefte of welde in Oxy=feetylene Teld ng
Type ©% ueiect Char&"icr‘stffe Irotahlc ceuse  Remedy -

of defect

-11,5¢1d of irrs-u= Convaxity, weakened

lar shape portions of weld,
' ~unwelded length,

unwelded btead ends

ﬂelding'up.
and removsl
of flowa

Faulty wolling
p(rﬁiQUe

rowication of

" Oxide and slag in-
deposited metal clusions 1551§
(getzl turming).weld.Uneven weld
- ' eurface,with fine
pin holesz and
. pores. :

Peyond renely
Shoulil ke ent
oit and reweliled,

Walding hy oxie
dizing flane.

1% Carbonization sSmooth, compact and

of deposited
weld metal.

wide weld. large
pin holes on weld
" surface.

‘ﬂ.eldiﬁg hy car  Teyon: !‘e"cé_-“'y_
ronizirg flaze. :

R

5.Undercutting

—

4.lack of penetra- lack of molten-

metel m1XiF5 in
" bottom part of
joirt,

tion.

Torch tip mize Fevelling of F;
rumher) is tco edges usnd welds
‘exall; exeensive i"a on wWark-
speed of welding giaﬁe opposite
small angle of  cide.

edge bevelling.

e e

' Pase metal molten
~adjacent to weld.

DQPOJl‘YY#xu

wrcng angla
eupplﬂﬂ ﬁ tary

tore \,ug oy 9'{"“”""

ISR

~ Z

L B

R

affected zone.

-aive flame powar. head. 4 ~=

3 6onerhe&£ing Intenaive grain Heating of molten Heat-treatment.

L » - growth in weld metal or weld zone -
metal or in hcat—=  during excesaively

2

ity

:'7°Eurh-threugh~ Bufning:through
e ‘ of & hole when

welding thin
e*al°

2dge preperat-
ion ard repair
hy welding

Tow weldrsjiﬁg,ei,
or excessi "\-e‘-'ﬁ

iarge torch ¢
or ~xpe891voL'

{acline,

e

Destruction of
metal at the

" gzrains or &t
% eir boundaries

tal.

Beyond remedy.
Sheull be cut out
and rewelded.

Faulty weldIP
technique, over
heating of me-

K,
‘,

k.
;
v

e

k]

8
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by | 4 Table 31 |
: g ' Defgcts of Weldn in Zlectris-Are Welding ' ' B
' ig TeTect | Characteristi:s Schemai.c Probable Jause ‘Remed
! of defect wew of e v
: R defect R '
= 7.0n- Partial lack | -— WXce8Sive are Tength To he cat
aven :oftproper pe- 7 or low current . out and rewelded
weld . netration, - b . o .
sur~ l X :
face : . 3
- Non-uniicrm : Wellifg cirveat Delective por—
ten fgeigdggg.pg, : ‘too hizh _'tiionngo hg g::;t l
i b : out and reweld- '
Z;Zi— 'ngpslcfespat‘m ; P : :d ’ o -
ter, tered metal : S S _ o 0
large in weld zomne e IR
crater —_—
. Wl | : ' 14
3.Xar Weld is nar- ___Excesaive welding Entire we N
row rower than T T 'spced _ _;ler):gth‘1;2m};.eme= ¢
! weld normal.Well _" : fcum‘:‘;' < O
. isurface un- ! RN ' e e S
-jeven. Poor Lo : o T |
. ‘penetration - S o e st
- T, Con= Ex easive bead - . Low welding speed ] ok
{ hefghzonetal -——" " exsesslyely long Sswa -
overflow at 7 are,small electro- :
sides of weld, %E// de diemeter i
Uneven weld A . : S S o p
surface | i : -
: i ‘Low welding current; Defective '
lagk ot ereins g welding moeed;’ portien to
beiwee f ___arge electrode dia- he cut o
sited and hase  -—-—— . wrong edge be- and
metal or in- | meter & rewelded
eufficient | velling 7% ,
‘depth of pene- { ;
- itratiom of de- — ' - . ’ H
- :posited metal o O I
: ‘into base mo- o o £
— — Detective ||
. ‘ ‘Rxceseively lon S ton 1o be
> e e filas ab - arcihigh current POt out and
' .‘grain boundariss . - : , ‘ reweldefl .
.and appearance : —_ IR
" of foreign paI= =7 C iy
- ticles in depo~ i -
- isited weld me-| - | .
1. ! L e H{ gh curTent; peselled
’ throy B%le ugh in excessively 109 - g gin ang
81? “oug}} n 8Tc - welded i
f’% e i ;

i)
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§.Under- ‘Hel ting, of Inpropsr meve-  Dndereuts 4o
ung raso mctal ment and in- he vielded up
t weld . ciine of elont-
_ sidea redeshigh osuse
: : - rent
9;»,-30;;_3 Hetal broke'x ' %rong welding Revellizg ¢f
. in the sean . - .order rdges end o=
" or closg to ‘ ' ' welding

304m
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6 40, ¥eihods of wald contmol

"y

l'e'lvd contro; by'e_xﬁ'cjn"al 'ir.s;\' o
tio n. 'i‘o ensure the requxred degrae ef wl*ed 'cht rollw—
bility, thP Quahty of wnldnu a*xou..d ‘be thercuchly coﬁrollr_ri
Depend,,ng upan tne purpese a“‘d mport:.me of & weidéd joint,
wrious metaoc!s of wcld control, differim ¢ compliercy and
ilttcul‘&cy‘, nay bve used 1he simplent r‘ot*xod of wald econtrol 19

thecking 24 externnl eXem en nrﬁ with thn help of & magni-

«ni for the cheeking of wel d phupe aril dimomlonf‘a

alunions
Such defect-a as roua‘hrnm9 un'iﬂr‘udlneeﬂ“& ine »

. —
' = ararlk tnteciod %‘y axtomal
surfece porosity and surfsss oracke are 4o

anee, N clean
inBI—‘Cctmn, A sound weid hes A uniferd appeRrmmet

' L tion from de-
Both surface, even edgs?, a"f“'f'm] "h“”gﬁ in pee

a8 f‘ ee ﬁmm nheljnw periions,

(]
e N
%%

Pgited to bane metal, an
}  YWlges and underouttings. o v
) ‘-.lzao A
jeaned

" Before Jigp tion, wﬁ}d ahould ‘vo tnoroughly ©

m’“ & s8%eel brush, 'T‘ne weld mm-:zd he

. " fail
‘ ‘ ST th‘”“gﬂ & nagnifying gless, #ince the unatded o7° n;aihspea
’ : Yo detact fipe cracks. To chack *915 stmonsions &1 _ |
e s it S use o 26t nf templates (pig 58). énf,ou#é,'
po e sl T For the same weld siza tne tenplote e e the s¢=
- 1 m\g %8 0f tiom {rdfcatin t‘ s sllowsbls tainir‘ s sizeo

- Ta88 58
- tond _ .. Fpen thé ¥E 14 ¢ ,

- wiva.
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fjing glass, This methoi allows sur fuce d"fe""w to e d S

prefomble inspected ) -
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3 oo ie w&ll& than rated, the Btrﬁnsth of the welded struc- o
mre 1a also reducsd. An exsessive iucreses in cToss seciion

: °f 8 wead may c&use mping ef the Workpj_eee during Welding ' .

snd 1ts fsalty perfomance afte\r repaire. S o o

SN S | i

'Ield control by procees testg

" !lo special equipsent 18 required to perfom procesw or tech-

::nologieal teste w‘hich allow for the pr&etie&l eveluation ef

f wald quality directly nmder fie.;d wnditiens, i‘heae Seste
aTe especlally desirable vﬁ'len traimx g walders, ainc° they

7 _" clearly demonatrate the influence of weld quality upon weld ' R

- strength. The methods of wald control b,, the proeens tests

LI . : : : ., . Lot . . . e . . .
. Lo - Lt . B . . ' . . X P . . .
. . ) 3 Togge D B '] " . . . . L . .
179 WS R , A (reans ” o heatd ] Bt y Ty i S
——— - Lo omag rd B 1 |4 s Y o b5 b s i o PR e g o ik ” T o ; 3
2 = 3 Aeh Bl 4 TRl . Y e " 61 i oo e 1% SN 5 gt R ~ . 1183
it e e ; ¢ { '3 a 9 p R : . ;s i
. .
/ .

deehribed belss can be used in p?&cti”ally any 811’0'“3“" - ’
: repair ahop.. ' : i
o : O o
7 ams, - | :
- £ = s '
Sl
AR
DA N |
¥ .s
- : 3
o X . : H
= ' A B o 1 eg of bend
h‘°11“°‘° sample fer vend : Pig.115. - Schemtie view 0 o
test . test S
v1) bead core . ' ‘ !; L ¢
heck S
'eld metal dmctilit!teat%c , Vet
this ‘ i
weld Gotal f@r d!..c t11 ity, bend tests are perforzed. For 'p
i ded i L
. B wTmose, o mple of a definits size 1o cut fro” ovel . o
al supports B £
.i Plate (Fig ‘“4)° ne sagple is placed on cynndric - vne o . L:;
] %"p&ced at 8 dietanse equal to t‘-~ givefoid thickness P! fj
b neh locsies bl
_i. mpleo The b&ﬂding ie pepfomed by meang of 8 pu 3 * ?
:'; A E =
- K e _2ss
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the aame metal of which the welded workp:.

 : weld has cooled off. [} wedge

" from the side eppe site the weld

s - HE-‘HG. - ‘l‘ear:lng,\-off test

" =-ﬂao'; .

= in %he middle ef the sample and mi dmy between Bupporte
- (Figo115) The load appaied to the puneh ehould be. removed
: after the: first crack appeeru in the eample T&e greater th\, "

3n310 & of the bend, the g,reater the ductility of the metal

For 1nstan(°e, the angle of bending for welda in loaacar‘bon '

t°e1 me.y "be as ‘arge es 30 te 100" if. these welda pc"seﬂs

.high du.ctili*‘;;ra Por- the eeme uwelas9 when they are. poovly we1d=
'_ea or when bare electrodes are mzed° the ang].e of bending »': L

» may be- reduaed to from 5 to '*O o

Checking the dep hio f penetra-e
] i o n. Th check . the depth of pCue"’TﬂtiO"lg the tearingfo“f

' test and the mpthvd of weld boring are used Taa perfom a s

A

A.-.tearing-off test, _two plates of 100A:.50=m si"e are zade of

€ce haB beea 'nanufaeo

tured -The platen are then lap=-we1ded (Fig,‘l‘le) After the

un"il th° \.«:Ald is broken

'
[RPURPURI P,

1) 10 to 15:@

[P E—— -
1

posited mei;al and a ~reat c

Sh alot's tha de
ould the join» fail sy of welding is

ed,  the qualls

depth of tration de re%ﬂl
P pene if the aestmc‘-’1°” of the

‘°°naidered satie factory H@wever,
Joint occurs on the woundary bctween th

is driVen betueeu the +wo platAs

e mse Bn& dopcsited .

\s.

P .‘tl

| o e S o Y R

‘1

o]

i

Y S
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|e’.81 end a distinct lack of penetratiOn ig fevea]_ed the

qﬁ'ﬁity of welding is considered unsatiafactory' The exami~

I{ mstion of the fracture als> peraits cheﬁking for weld porOSi-

ol M b AL Vs a2 B

ty, the presence of @lag in:lusions and cavities.

The method of checking penetration depth by boring corp'
j-"_,; giste in cutting & bore in the yeld mth 8 drill of_2 or 3=nm
larger diemeter then the weld width. The weld _aﬁould sé be
f kred that tune bounderies of the deposited metal aré seen.

, Then the wells of the bere are gréund ﬁth emery‘ papef and
plckled with & 10 or 12-pex cent WS&GI‘ solutlon of d0uble
aprous and samonium chlemde salt. The tain eoa*irg of

: eéppef which is left after pickling should be removed by

#] o a_oft nnﬁkin. Ths cox;twr:s of the base mete.l,, d_v.e!NH%lilEd _
weld me-tal .and zoue of pen ‘;:ation_ may then be distinctly -
8een oni the pickled surfe:s. | . |

Luninescenele m’ethod of weld

¢ n trel. Prior to somw.encing the check, ‘the weld to '
BY be "hecked and the ad‘,samug zo;le of *he m*kde»e eurface
°h°u1d be cleaned ani thoroughrly mped with rast:a soaked |

i zﬂsoline, Then ihe clesced surface, with a brush, is coat-
"B vitha t1ln of fluores: ent 1iquid consisting of & mixture
of 8ircraft engine ofl (15 per ceant of total volume) and ke=

i Mene (85 per cent). Ten ox fifteen minutes later the rema1n~
‘ surface with the help

ins nq“id 18 removed from the metsl

u surfece

& a hﬂh‘ brush and a develsper 1is applied to the su |
: tive

g 501118 wecked. For the developer, purnt magnesie or. reacti |
2 .

£ Mgﬂegllm oxide in the fcmn of dry and clesn powder may

a
emawe" py sheking the wrkpieee an

“ﬁ““d- The powder is then ¥
L Mowing 1t off with dry eir

(the paximum 3ir pressure being
0.05 kgf o2 g:Po )e
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i |
E .3 The surface thus prepared is then irr.;i;a‘ed oy & violet ‘.
B . ‘ji ray lamp in 8 dark chamber cr unde* 2 cover protecting the ‘ 3
-" ' B “_ia 141 e i o=
I yorkpiece againat the surrouniing light. ,mder' the uitravi

let 1ight of the lamp the cracks ‘rll appear &3 brizht

luninous linee. After the check *a cﬁmpleﬁei the workplboo
{e rinsed with gasoline and wiped off with iry waste. |
Ch e ¢ king weld ¢ $ ghtness i n tanke -

d pti p e 8, To check weld tightness in tanks ani pipes.
an o

hydraulic or pneumatic tests are performed In.a hydraulic
teat, the tank 1s filled with water and, by uging &8 pump,
i -1§ suﬁjected to @ pressure which is one avd 8 balfﬁ:if:s
higher then the tent working pressure. Leake or £7e a;i'
of thé'éeaﬁ.d*acgvernd in places which are not,adeou 3
tight will reveal the defec"xe portions ef the wexoo

ounting o
In & pneumﬁtic tent, &N atiy pressure &B

.4 up imeide the
ressure is 8¢
er cent of the mrkirg r |
?5 p rged in saier or hRS 148 welded

tank which is either subtme

3 . -— 3
with sSORD water. The iesky plaees in . e S8ekl
' j te coated t th

, hithles.
arafce of 808D
 Will be detected by the 2pPe acked 4e raised

ng che
If the air pteasure ir. the tenk being

ab()ve ‘i k ‘ o n - T t v : 4+ R . .
Cm Ko Py y SRR Qr:h ld . 3 k 20 A% -

: ' SUmP .
of welded tonks, use @ p [ -

e e preesure gauge. On o

. _ , .
" @ reserveir, and check the pressure Y

' d.
r from airfield cylinder +o tbe use

3 of weld qaelity ccntrol ellow-
[

tg is radiography- In

k resped el
ascount is comp

The most perfect metho

, . ; 1 aefee
ing for the detection of internd

r ine I eau vo 01 I adla 5“Pb$c pOH Wi s N4 e Z ‘-'cord‘ad On v l
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N d “ degrec of 49!(111 and exgerisnce, permit such inside defects 3
W g8 porcsity, eleg inclusions, cracks, eotc., to be accurately '
“‘g‘q aetectéd. In all cases when vitel eircraft perts are repaired .
by welding they should be preferably, 1f possitle, radiograph- ' ‘_J

%

4 e}jwl‘;l:,. _ ':"

ed. Rediograph or X-ray units ere normally available in sta~

f
]

tionary repeir baees, industrial works or scientific estatlish

ments.
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FUNDAMENTALS OF CALCULATION Q¥ WELDS .

§ M Générai information on %g-ésses in welds

wwmwmﬂg

: Every operator performmg practical welding should re-

= mber tnat a welded joint ‘45 dest -ed, to communjcate stres-

ses from cne atructura‘ ele...evzt t0 oth ar elements., The ‘qua-

litﬁf of gel 1ng has a gre a4 influence upon the value of

T i

s
- Egeuwaa which can be safely communicated by 8 g?ven we1§ , o S j'§
%- nﬁhont dan,;er of it destruction.” = R

moloyed &8 theAhésis for S
Eﬁ Tne main princi,1° which is usuallv ﬁmploy . |

- nat t 4 strength
B nalculatlon and’ desic-n of welded jointse is t'h?t the we_l &
-‘Eé }mld aouroach the strensuh

Yo

; 1de : b
the’ workpj ece proper. This principle 18 also eccepted 8s a gn ‘

=

| rt. The aim
1% in Seléc ulng uhc met..ods of repairing @ damaged par

i aual
| 18 that tho atrength of a pert repaired by weld}ns be eq i

ST I

§ i 1o that of & newly manufactured part.

' be 88«
It ie true, that this requ*rement cen not alweys |
o evaluate tpe degree of : _ | ,

tiafied but calcula"ions help

to the
] t decision as
5~&hf‘8vh'reduction and to teke & COT?GC .

1 Sethod of repair to te choser. e e o
| an aircraft repair eLop should. be
n

¥ . A ) di o
i welder enps oye of strength calculation

% f‘miliar with some of the elements

d

o srength in welde
S K eneral d with calculation of equal 8 CE ot
£ ok g en he ehould become acqualin

E ST L ¢ egin. Yﬂ-th' . -3
= Lo 5‘ Joints in particular. To beg ining to stresses. i

. 1aws perté
i 3 ed. with some of the general rected to tension)

stretched (sud

'hen a rod (Fig. a17) 18 es Py certain stree-

£ R ted fore
110 two rqual and oppositely directes
d. The great” ar

e the forces

HURP ISP

ses sre set up inside’ the I

the etreeses.
PPlied to the rod, the Hgher 8re

v i e

plied to 4 83.ma- of

anﬂm bl

a
A siresa is the internal force 8P

- _so4 to the @ct
ease 2014/01/09 : CIA-RDP80- 00247A001300300001 -2
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; d gmge“‘iai degigﬁated by Gree!r. letter G (Bi@na)

- d e -

e

Fis 117. - Strethcirg a rod '
1) Pten. 2) G' -8-.. ¢ .592_)

2
traa of F 0 ‘100 mm
ide this

If a8 rod having a sectional .

- s ine
; etretched by a force P- 3,000 kg,.the stre

- rod will be- ST
or !

= ,~?.7G- ~Q’%ﬁ0~- -% ks/m

o e the rod '

When outsidn forcea reach 8 certain valu ; h * forced ana
e

may fail to wlthstand the streesen get up Y .

the. ‘value. of the
' “111 be ruptured. Therei’ore. by comparins

t
ich will resul
Scting Etress with the velue of ‘the etress wh

one

nay Judge whether a given

1a rupture of a givcn material-.

Part ip adequately streng. e velu

tn Tupture of a glven paterial 88 a

Value of the allowable etreas are u

Mgats s SASANTIS AR
. H A 1
At s A Tt e - AW, ‘. e

£
; Moad .2 _-
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: i

f which t‘ne rod hes been
it 1t is known that the material of whic

1o u ruptured by & stress |
ile atrength or simply tensile Btrencth), the aafety :

b, - 90 kg/mm (thie stress is te*.ned

is rod cen be eaeily celculated.

bow many times .,he acting

- 12.“ The safety fector n BhOWS

1 g8 is lower than the ultimate stress.

\' In fuct, in the exmnple given above, the eafety fabtor

Y ' %0 - %, which means that the ve]w’ of the
tmt na -y o - e ad .
' 2 | 4 x $H than ihe )ltﬁ.' ' o ,
“tress ecting in the rod is three TP 19 | | o

ke . : . 1 .’. ;
& far we have been discuseing tensile stresfi oniy

d by forces

W *hat the game rod is compresse

5% suppese no
%. PP

o rent- The o - ;
= 31,19, Here the nature of the stress 18 astre of th T
‘ 3 ' & ve .& €.
= {s sut!~:ted w0 & compreseion stress. 7 ™ the cese
: ' o : 4 iq tne oupe 88 in theC . R
3 | .. » %e if fhe forces are _EC:WA?:?L- 3 L3 L | o - I o oL ;“
_ . @tensiom o e . RERETREI
: o L Pegpre _ . .
e ’ ’ . g o Gc‘;)mpro .A c.‘-.-B" ] . ' ’ L (2) ’
© o " B v o ' : od cross
; = 4 v ted 8
3 %ﬂim is subjected to the actlion of two 10 in tho; rod
C Y aee
S 1t cut the rod (Fig.119). I8 i ¢ ;ntem, forces
] o ' . '4,e, the v
= TR ""‘;re originate shearing siresecs Tnese shearing force®s
5 - [jioh Tesiat the shearing of the o 4 cross sectionsl ,
i1 | ; . s it of ro :
=3 . w %; thearing gtress, applied ' @ un (tau) gnd are measur™
?’E et he R g ‘ ﬁea are designated by the creek 16%1‘61' a
5 P -
B "t per -qm(kz/m o o S Sk
si; apjw omn e S 4 . Pem. (3) . ER S
] B P ] lﬂ% ({/ LR = . : : o - l‘!:
I PR L S ";; - E - ucation of forces \{»
b EE | : B : 8 i
j R i;i In addi tion to the above cases Of PP 4 otaors B8 1 “.
i ST TECR gensions %
g ATt Rk o '{%i part, ceses of rod bending se strcs”eﬁ will very i
g T4 3o F E t lﬁti ng the £
3 PEEI ¥ith, The methods of 0310“ :
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ordingly, tut the natﬁre of the streeses inside the part
8cce ' | .
remains always the suue, that ig, either the normal stresses

of tension or compressmn (5), or the tangentiel stresses

* more ofts gtions of trese
of Bbeari“g (’U), or, mOore civen, Combin v

three stresses.

ﬂa_u/.’fﬁm..zm;_- e oeion

. . e .- Sheari'\s . rOd

Fla.118 -Compressung a rod F1;.119 "

1)P V5 ( -XBy)  1)Pep. 2)°L - --s ““2
compr. ~/° ’}"" . 2" .

.'§ l&é; Calc{xla jon of welds.

p of welded joints, it is

t
¥hen calculatln& the strens the tase aetsl becomee

a1t of welding

conaiuered that us a res r. the workpieces.
- whethe
. e of the fact
weake ned. irrespectiv rt ateel.

r sof
- belng welded are mede of pardened ©

of welded
pe study ©
.. Specially performed tests 88 well €8 th . tnat, when &
(o]
R me reaﬂon 8
—~Pleces which phave failed for SO ce breaks mot

5 ha e workpie
weld has heenproperly gepositeds th .
e r wt closé to

glong the welded jomt propers

the
ulation of
gon, the cale

rea
heat-affected zone. For thise ¢ upon the gtren

gth of the
d no

strength of & workpiece is hase

on ithe gtrengt

i o m@amammmsmmmmmw A e i

n of the weakened zone of

.-;_. & . - L. )
Lol e
5 %3 .
=,

Weld {tself trough up
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& ' Ty
e i ,-=,_'q‘ oY the weld ' | _. ‘
= e ratio of material weakenlnv due te welding is not ]
G ﬁ uanda'*d and is no"mally accepted ir accordance with weld
] uelity tre ra ture of ttre welding process heirg Leed and
1 queal iy
3 'thq faptcrg; Ae a rule, tnie ratio 1s equsl to from 0.7 te0.9.
- Thﬂ-type of weid has @ zelitlvely Small in'luen e upon _ - J
’ ’ |
wdd sitrength. .

Some examples of ca]cma*irg welid strer»g th are gven he-

lcv-'a

- : . . .
4. I% is requiréd to 1rd the value cf ter-eicn force 2
AW

re

-

. | V - A -.‘;c), oy £ ¢ a1l 3 M
vpich < e . (Y

2]
‘ ' - ‘ th b ~ 5O mm, -
?14.120) 3 thikness cf strip .5{., - mm, width ’

= 2 tor B -* 2.5,
Wtipate strength (5= 70 kgymm , safety fac |

by ]
ratio of weakening due to welding X gk = 0.75 )
S snd F = 50,4 = 200 mo-

“trlp Bectiopal erea is Febh

:160120. - hxample ﬁoo‘i o - ib 'weaken_
_ Qtr
| sjon of the ®
for the por g '
The allow&ble strese

'\\_
L5,

" R ] * - " Al
’ b i [£X ! . '
! i s t Ty *
] T, , T b ]

R B R N . ,» '
skl i jadid il [ TR P 3 o Bl
. ' _ ) i ) |

TS gt 1 o A

b

& dde to welding 18 R - 2. ot
imd, K 70 . ©O. 75_ - 24 kg/m

D B B e GG S W

e - 205 i,.n forcc ig .
R, o a; - tac tene .- . o
z E ’ wﬂ'xenoe o - 4200 ke S o

O
P - 21 . 2t e of 1ength }~1 of e
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L - 4;1i==5"':=-i‘bﬂ-‘~is.n
= :\r
. _t-_
. g;‘ ‘, - ‘!ESS; -
'i;: J id used to connect two steel sheets (Fig.12‘l). thickneﬂs
¥ A
‘% $e Sty T 60 kg/mm o ee.fety factor n = 3; ratio of
i | ' L
? o reakening due to welding k = 0.8; "and 8 tension force applied.
? it the sheets P = 8 000 kg.
3 - . 0.8 '
3547 [ b fi -;.,,,ji ::.;.glf ® eracinteeaseres s - “Es ]!!i/riiln
E 2 n , 3 ' _ _
i P pe Pl ,,9999-- . 500 m?, b
£ ks ‘whe_nc. ] R, 16 S
Ak R S, P _50._ - 400 mm
F = bgd s whence bg = =T -{%‘ | |

. 57 )

v
il

oA
i
i
1

P

‘I

g o

Plgo‘la‘l., - Emple NOo?- a , T .

k. R a

o - y : Jength which

F Consequently b,‘ is the reQUired weld 2 e crat the
4 3 14 me ; LA

£ - p = 2u0 mm. THif

waller than the sheel width

y en interrupte

4 weld naving 8 to-
two Shéets may be welded b |

il minimum lenxz‘h bq = 100 m re calculafreu

L“ Yelds eubiected to comprest . T ,

g1 o ire ’

e° 4 1 a pfeiler way. . _c designing and repair

= In the sractice of gelded-struct® . stressess joints

1 e (v} < & X

-1 lng, 1f 4n ) srkpieces are subjected e oages should

i’a #i 9 e Wo 8 1,3?

% subsected to tensile 1068 ot

E; % which the weld i€ gnder tensiols

- {1 ' avolded, because the weld, $Be 1most 1nstanteneous=

. a almn :

- rupture

] Meld with plaetic flow end 12 |

52 - cted
i 1y, s n wwt +415 materiale s fram weldﬂ sub}e

o

’t‘cl

]
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) {‘ N 21‘ ; —:T ﬁ‘ 1 Trjr - fﬁ~ﬁ;_ir”: .5:7-,W::,»qu - . lJO : -
4 ) | t'fl tekes place. tis oy
K, ‘_J} g-u»g beeauee here ylne ic ow tekes place. er S Yy
g. £ a;m 1n deslgn].ng or: repaimng an a1rcreft part i t is ul‘vv':z ‘6 s
] | .
o

nde v "ed to commun* cate s*reesee t;rf-arh wel*s s,'r] e:’. to

Wy

it e i s B o
H

o
o

"'; gy cing stressea \that is flank welda) or througn ccmmr‘“d

w1 &

¥E taa rthat is tangential welds) subjected ﬁinv‘taneOusly *o o

<

,,,_1«1” and tensile stressea, - o
L‘ke 1r the caee of tensile stressea, the calcal"tlon
nr ar*rg stresses is made net for ‘the wald prooer h t fer

e " _'u_.~. |
{ h& mF ‘ o
i ':..= ~a cu ated by multiplyinv the weld 1ength 1'y ul"e tfrknass x

T AT
=ES TRV

' ‘ "r.e +h1nner of the two pieces“’we%dpd.. This can be

‘ c—'en fron. tne emple below. :

he
PEE=S

bl

T

B

-

. il%’ ‘izés ‘=’ Emple HOa 3 | | g
te tpe allowable value of -
Se I‘ 18 "eQu* red to calcula_t~ the allowsble valu

» b rown in Fig.
ve P which cen be withatood by the weldment 8ho

EY; (,”» 70 kg/mm ; =8
e to elding k "O 753

. ratio of mac'

:mi en al]oaahle

ﬂ ierixﬂ .,.eakening du

R,.n. . , ,"' : .n B .
A:.“ring strese R 8 te b, mt not 32 . b and
i The ar,earof shearms ifs F A —

e el o v'-‘?"-"‘?: .1’ne 'weld'éfea. B
' 0 ii ‘ Gk 76.075.21!(_/u‘

Tohuviotlic wialSol s badison Bk st ki i b e,
L4
LX)
FIR 4
3
i

A © = SR e - st ""',":”
B R -08.21- 168 kg’m
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P

el

e kT2 Sk s

P

_ ,weldment is considered the zone of anneahng csused by tre'

iR :uent (eection a - a) where a rupture is more Iikely

._A_application does not goincide mth the weld direction

' (Example No.2) but welded with & diagonal eeam &8’ ehown in
:‘Pig.»1d3(a)

"“-Fig- 1?3. - Exa:nple No.,v

length aa equal to the length of the projection of the weld B -

1°“ & 115@ Parallel to the direction of force appli°8*1°”' o ;;
ﬁhat 18 in Pig. 123(a) the weld length 16 mot 1, tut 1 e L
‘Ctual value of 11 oan be found b;V l'-‘l"tti“‘z the welded parte o

art Sanltlzed Copy Approved for Release 2014/01/09 CIA RDP80 OO247AOO13003000O1 2

it ”_,,._,,,__lx &—ﬂm“ﬁ.ﬂiéﬁ BRI ?i b "'* _1_2[ é.;».. L : gl ‘ IJ;.IJJ.I.Lh:!.to

Sl
$ovn e mm?

P"'Rsh;' P

: 16 8 . 300 - 5050 kg G s T
Like 1:1 the previoue examples, the weakest zone of the
welding heat. In Fig. 1&2 this is the zone of‘ the thinner elﬂ;

-O OCCLII‘

Below is anothe example. in which the dirﬂction of force'v. :

4, It ia required to calculate the veluo of the force P
which can be withstood by & strip o:{‘ the aize shown in. Pig. 120

A‘b
b-50
< AN
1N R .
.' \ o ._' M e e
18 ';-:"":1f

e

_||{l3!lt!n!cl-‘u

@

sﬁmmaxwaﬁmﬁmmwﬁmm%%~f”"‘ T f.xv.

melnmp ve It

In Buch vasps 1t 1e the general rule to tabe thn weld

a rula~
NAnam 4a 4L~2w wninral gize, OT by trigonometric cal




P A i e - va

“'-' - R N - - e w R s - . Eiatealle 14
j 20 . T s B B O Sl L gl ' llo

cunsad it o Bt dadatalodaly b
X

- 192 -
Theweld tOt&l» length 1 = 313?:; 1= .éii-%.c | ;Tq
$in 30" = 0.5; 1~ "62%““ - 100 mm -
O H The projectmn of the weld length 11 R 7> vl »
- 30 i | |
. tg 30 - 0 58 (ae ftmnd “rom a tablc); 7
Iﬂ . ) v - 3 . ' - J . . __‘ .' vl ._ . -%;iﬂ
| : SN 0.58 ' <, Y
ST e area of shearing Psh - 1.] o0 , #

~sb. - 86. = 344 mn _
vUéing the data accepteu for the previoue pxamples, and.

R0 bl Gk g

Gk

EE-?i'smihg tha‘ »/- 70 !-,,/m__2 the atreeees arg-

v-Rten.‘*‘ 21 kg/mm and R eh, - 16.8 ks/mm | | o L A
. - o - q'50 k ’
PPy . Rgp - 3. 168°5 g

-Gemparing thig result with that obtained in example

hat the same ‘ptrips when welded 'by )
n, Fig.125 (a)) cen communicaté

‘?0611, it cen be geen t

dxagbhal weld (Example No. inerease
force Of 5“50 kg’ 1rstead of 54200 kg th?-t is; an ne

5

i

of 0 Dc‘ "cent is obtained.

- " L“ ) o o -
: 4 N . .
N . ) o . e
4 . A - - B . . , . .‘l 4
n-mmmummmw T ——

The cloee*the direction of the weld to the ,ﬂrec , - , =l

h can be kb

of the force applied, the greater the force whic L ng F

re 4

oommunic&ted by the weld, because in thif cose ¥ tensile o g

ensile- L

' et ‘o111 be met with; in example No.t, however, 8 K

Pl 4, reﬂﬁeﬂ Bs 1.. N i

T qected in the c#@

Mress is slsoe present, glihough 1t wese f19819°: e

o culation, B {1 has been B

. .l R 1 & us att@pt to . evaluate the error which : o %

. B om, e . sult o Y

and as & re N '

Sies T Huade due to the accepted approxiostion®  pyret calculate the - : o

. o~ . To do Bc’ re - . . ,.' ,‘

SR < he the tenoile stress. , 4 o b
[ se s 3 Slesting riginste if the weldment i8 subjecte . j;é";‘ L
f S F Zafe S y -h [} - .f.iin , ~_‘\\‘

- T i tstuu] stresses whi : & T

T P Spupin » - 450 kg (es found awovel. - e P

T
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?roceed in nccordance with the general pmotice adopted
in makins ealculationa. After the somple ic cut acleng the
weld, let us take away its right-hend part end ehift the force J

: ¥

1. P nlong the dircotion of 11:9 epplication ap to the joint :
i 'Viteelf (Fig.123,b). In Gcoordancs with the lowo of mashent 6o, )

| force P can bo resolved into tw componemt foreess P acting | H
: along the joint and Pq acting across the joint. fThe first ‘,
,‘ force develops ehearing streasen and the second ~ tensile é
'.stresses._ ' o |
~The values of P'i and P, can be found by plotting to &

_scale, or by trigonometric calculat* ons. | > m
Tr,,-reinév. di= 50;31:150 = 0.5 L

5450 . 0.5 = 2725 kg3
Pcosd ; Cos 30° = 0.85;
| 5456 . 0.87 = 4720 kg
'6“&7 s F= 15 ; F= 100 .4~ 400 m?;
?%5% - 69 kg/m®y
.CC‘?-P&" L" "’Et’)o"”” - 11.8 kg/mm 4 |
'.’l‘hue, we find thet in tbe seme place, nemely at the point»

N W
N S
(I |

¥ flertesresn e iR

s

) Saleie RSN

| A. two'streeeee act simul'taneoualy. i.e., the tensile strega

o G- 6.9 kg/mm and the shearing siress "T_ju 1.8 kg/rxxm .

~The gumming up of the strecses acting in the same place

{ous theories of the ;

oAy oot popaef ot s

: may be performed in accordance with var.

"atrength of materials. - B IR . ) i
- Ina our case the ..otal streas Gmay be found from the

Vfomum T P

G :ii\fs. = (3.1 82) - 21.6 kg/mm ' 2 fﬁffr’“

Ino the 2 ﬂrgximate calculation o, acecopted Rias = 21 kg/a | I

the &P ont 4n. 1t 18great™
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3 = o fgjigag‘gg” = 3 per eent

- Inis error in calculation has ne praotical importance;
iieonbequehtly, the diagonal welds may be calculated in accOﬁ-

danoe with the simplified formula, thot is, ‘without taking

into consideration the temsile strecases, and by essuming

fﬁhat_the weld 1ength i@ equal to 1ts pro;ection upon the line

of directien 6f the aet1eu force.

e

T A TSN NI, | RN o WS

e

In making celculations. eapocially when it 19 neoeesary )
;to check whether 8 part has been properly repaired, and waen
the value of the force acting upon this part is not known,
;?hﬂ acceapted procedure is as follows. First, & control calcu~-

: 1ation of the welde made on the part in queetion is made. end

% B RN

_’the value of the forces vhich cen be communicated by the un-

"damsged rt 1a found; then a control calculation is made or

Kl [ Do

" the dimensiona of the welde for the part being repaired are

Icalculated. : - S AU
In making such calcu;atiﬂns ‘special attention should be -

: paid to do nature of the loads acting upon the repaired part,

| especiallj if eepsrgte rod members &re aubjected to compression | “

;o 111uatraea tn;g. let us take & sooden ruler 250 to

IWBOO KD lon, aad oomprecse it ‘with the fingera es ghown in
the poting forse is exerted;

Now let ua

'-;Fig.ﬁgu. Until & éefinita value of

11 be compressé tut will not be bont.
nd ruler of om

125). This

. the ruler wil

19, with the samé forea g 8 8eso

try to compre
| . on tut 600 te 800 mm Yeng (Fig.

f,»ééuai crops sosti
: ruler will feil te
even be brokea.

withstand the forae, wiif pent apd max |

A B T o T e e S B e
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‘ A: il . - [ .
’ ‘
ik
]
‘L
L '*f'fi_g:flz't;,.»; Emple No.5 - - Pig.125._ B
< A S . ol
: o The compression stress Elccmpr., i_n both casea 19 equ
:'F::"- ' ‘because the croes—enc.ional areaa a.nd the acting forces are |
E.
 "=1 equal. Nevery theless, ,“or l:ng rods there ie 8 danger of the
80 nalied lov-git.xdinal berdinv which oc~urs when the conpree-
} eing force 1s incrcased *s a oertain eritical value LR For
; “this reason t‘.e cnlﬁulation of long rods for colur“ actien ‘
H:(bending) 19 mado ac~ord1ng “to special formulae.
1 S ST —
g ST 3_2,gm='4¢xo"aan" )
E ‘ .llvfpyﬁa 26=23 08‘ 8, = 1203154% /M
: -
N Fig.126.— . S
Ol < 4 BOOO kg
: r? . 1) Pipe 263{2‘5; 2) Prated - ) o
E' 2 G- "20 t kg/mm ) mear oo . -;ﬁar—.,!" -
- of the gafety facvor — ¢
4 5. It 1e required to find the valu-e; e e i :
o own in Fig. 126y 1! “rs e_y.*-='{=v~ =
rT g possessed by the repaired strut sh
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44

LR Ly

e

KN
..
Fa. .
- 1
Y
Ay
! BN
ik A !
. T
’ F:
e
. T
oy - )
el ar, ®
' =
Ha
P | @y er *
bosar . »
‘el
' -y
.4
H 4 i r -
~ aw RPN Y {3 N
£ )
t?
C na.
' P
T, ie navl o %
.

3 7
buis

i

rd
AR R

"

£

rapa ek § Ll

Bre
[

R n(fl v *f ", Qe !—“\. , z-’s

. The, t}u ckress of the pipe wall ia --'"2"““ - 1 5 mm. For
; wold len h s‘xould be taxen the proj ection of the weld fun
-_lerve,tb ‘1 1*1 the directl:m of the acting force, that 18 the

il

. vrlue 11 -"36 mm. - -

AN RN S

' an ul‘lmate tensrle ‘stren gth of G- 120 t. 10 kg/mm

w4 Ry, = 0.8 Rygn

1n adaitio-x to tbe compreesie'l <

| ed for column actiovx. and the

13
{
A%
bl
o]
i
\,
N TR

_ P K slﬂould be found (i.e..

| tion 1s mado by the foramie |

. section area of the tube-

Ly
T

-1 18 the radius of

el e e e e S ST e |

i

- c-BOJU kb. Th° number of welds subjected to sheuring m = a
' - 23

The total area of sheamng = *x’!,]S‘.- llr . 36 1 5 - 210 2

; Px'a-,ec‘t ocs
e shearing stress 18 ‘C'- Fon, = °;‘;6 37 kg/nn

After heat-trearmen* the material of the pipe ohtained
The ratio of weaken‘n du° to welding is taken as k -0, 7' . "ﬁ

fcon"oequentl.rr Rsh.-- 0. s .k G - 0. sp._-. .‘7. 110 ;g/s;ng

"The safety fa:tar ‘is then

h= _0fh, = 61.5 - 1. 67. cr 67 per cent. -

nE et T TR :
TET. T TTEr .

'Sinae the sfrut bamg repeired has a considerable length, L

hﬂek it ghould also be r'heck-=
value of the critical 4“orree )

tne force under Which t‘ze rod losea
V3 o)

stability and begina to be bent when cor‘ |
PGC,_. ’ vmere F is the croes-s

plesaed) The calculae,

C 5(-1-)0 where _ | N Uh

‘ the method S

f - is.8 factor dependmg upsn the ration of I" upon. |

) ratio may
lM’ eecuring of the tube ends end other factors; thi_s .'

cial diegrams given. in -

el ther be calculeted or fcmnd from £pe

deeigner's nandbooks.
gyration which depends upo

n thc‘dimens'i'ons
4from o P .. -
can &1.80 be cal-ulated or found ',

of tube eection; it

Sebles: ”“‘mean Q( ”" 3, 14
T ANY exam,)le F e
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R LN

A
iy

RN

-
i

Pp= Gk wnd Py = 7% . 115 = 9100 kgi

the safety factor beings Tia

'strenath cale ula.ion o

5Y
ISt

,these fundaman*alsa Espe=

'} 1R fﬁ EEE';.!;F“;’]LJ‘* i R AN r"if’ T

- 197 =
. gng:'es:ag}_ - ﬁq’.o 5 nm
" dpean © <

FEERT 24.,5 . 1 5-'115 a2
For a 23 x 26 tubes { = 8.6 mm

: o 0 . - >
~ For aéL - °§:B'-°_3Q°29 the value of E;r_ is 73 kg,nn

X1 found on & diagran

Consequently, tho crlticsl stress for this tube. P oy 1?;

cr

100 )
- fer - - 2 - 1,14, or

Prated 80600

" 14 per ﬂent,

Thus we have found that, after the repeirs have bheen made,

the safeuy fa ctor for colnmn

of thie rod is considerabl lbwer than the safety factor for

compression.

The above exnmples and some of thn fundamentals of weld

sre been given here in & most eleﬁentary

tc ~alcula* ons are of groat

form- howewnro everi mush apprcx*ma

stance- in evnluating the possi
#tructural elements. A qualified

bilities of the chosen me—
assi

taod of repair of gtreased
reman is exaec*nd to uﬂderet“nd and use
W

iing fc
airforce welding b the

1elly is this true in regar

. . . : . . ] : R 5{ o ™S
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7 | CHAPTER XIV )
- F| - 3AFETY NPASURES IN WELDING f
“: .ALl welding operations should e perfprmed with strizst. J‘
E*‘ sbaervanss of labour pretew-t-ion and aa-fpty regulation recuire- J
nentso ¥nen these rules are adhered to, tne electrice—arc and
R 'nﬁgaawtylpne pmcess 8 are not dapgeruus or harmful to the
vii ‘ rslipr’e health, For thﬂs reasocn, OnLy those wWho have thoraug5= i
r ' 1y meatered welding equipment and saf‘ety first rules may he %
} éf } allowpd to perforu wald . ' ,
- The drops and syaftemn-r of‘ thﬂ moltm metal may he +he L
* sanae (~f & nx-e -31- of b ns suffered by ‘hP welde Scat ere‘ | {1
!E;j to a considex‘a‘*le rd.ng,e, drops of molten cetal can set inflam-
' ’}J nabla mat'riale on fire, this danger being further aggrau%ed o
’%‘ by the faot that +he fire may break out several hours aftter ?
%_ the cauplet*or of wel&inb; ‘This is the reason why the floors i
,ES and pawtitions of wel iﬁg shops should ﬁe made of nonacom%ucg_ f
L tikle materialsa Acnumalat:on of ﬂnflammame natwriala in wraldu_ |
% | lrkg Pru ps and in the \41011; ty Ofv""eld ng sreas should not e
i mlr!‘at‘tf‘do o | | | , . _:
%3 Wheﬂ working close +o wqodan qtrgctures, protect fhe woo§§é | .ék
E?v 'elemenos:and cthe? par+ me de of infismmable materials hy | : "
j sheets of aﬁbestc- moistmed wi th water, or by metel gheets, , ,

et bhurna, the welder shouvld wear

To protect himself again
nse tarpevling e 1ea+ner

& japket, trouserq and gleven made of de ‘ ]
epron 18 also deeirable. The trousers should be long enough |
and should cover the latter. The _

. to be ﬁo*‘n over the bOOto t .
and 1ts pocketis :
uld rot be tuc!md inte the {rousers, 2n p - ‘

clo«ed with flaps. The footmgear should

N

- vﬁimﬁﬂiﬂgf -'”?@,.“ﬁ e RS L '~'i"l‘5 1 vy - e

. Jacket ll’.

should. be 8lways
’closely fit the'vielder‘s fect and bp lac

ced up. The welder 8

/-«Az___‘ ko

_,...._. T
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diidiia

T

head should be covered with & ‘trimleas eap.
During welding; the air becomes polluted with dust.

S
L
-l lay,

ganiah
fae

gases and vapours which are a result of the burning of oil,

1S i s i dbadiinid

peint, dirt. electrode metal, filler material; fluxes &nd the

lworkpiace metal.

JoARaN | e attied s

" The quantity of noxious gasee increaae when dirty, paintu

o

1

ed or greased articles are being weldeds The dust and gaaes

i

originated during welding sre harmful to the humen organism.

-

Y

Fspecially harmful ere the dust and gases produced in the

SRR, NN TN

- process of'welding alloys containing leed and copper.

f To reduce the harmful influence of dust &nd gases upon

o, i

EO] [ LLR S )
.

’.vtﬁe welder'a'organiém, the welding shops should be provided

Fam 1o

T YN}
)

| with edequete ventilation facilities.

i
o
P

B

* Mhe accumulation of gases may 8lso hecome & cause of

explosions and fires.

. In this connection, an eSpecially high degree of care
craft gaeoline and

SRR

 ghould be exercised in the .epair of air

%‘ kerosene tanks when welding is used. As a result of heating

B of thé metal during'welding, even the smallest quantities of

i gaaolihe or kerosens left produce vapour. which may cauaa an

] explosion.

For thia‘reason, prior to welding, the tenks should tre

e m.. Bl

-thoroughly woshed until all the remaining inflammablen%iouid

ie fully pemoved, 88 instructed ahove. It is also recommended

. "to blow ihe tanks off with air during ¢

" mo preduce fire hazerds, electric-arc &n

he welding.

d oxy-acetylene

in the same

' - ' e @ odated
welding equipment ghould not be accoml

multaneously.
" premises, and, MOTE 5% uely

‘should they not be'usedvsi

PRI ot T e Y e

&
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bl TG AN T S LR
§ oy wEal R pte

i

'}temporary,blindnees;
.eyes'reeulfs‘in 1ﬁjusies to

'of eyesight.

..human eyes may result in dipming ©

| '1and 1n reduetion of keenness of eyesight.

pigmentetion (the
of prolenged ultravio

- ekin may be experienced.

. protecti

'rglasaee ar

.”}_velder‘nAfaee ogel

N T p— §

———
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i;ﬁui Safety mééeufes in'electric—arc welding_ 50X1

The main factors producing harmful effect upon ‘the human

”Al;organiam during electriomarc welding may be tes arc radiation,

 261ectr1c current, and dust produced by ‘the nrc.

The welding arc eradiatee visible ligh. rays and 1nv1=

ii'isible infrared and ultreviolet rays,

The visible light rayl cause 1njury to the iris and re-

:~tina of the human eye. ‘These injuries ocour due to the fact

'that ‘the brightnoss of the welding arc 18 seversl thousand

times greater than the brightneae which can be endured by

' Tunprotected eyes.

The ahort tise aotion of visible arc raya is to ceuse
their prolonged action upon unﬁrotected

the retina and i-pair keennesa

The prolonged action of infrared reyse upen unprotected

f the crystalline.eye lens

violet rRys cause reddening of the skin and its

go called e;ectrio-arc tanmniag

The ‘ultra

lct ray exposure, peinful murns of the

© To protaot the welder's eyoﬂ ngainst'eloctrio-arc T8y6;

usedj these
ve glanges of & dark colour ghould be }

e fitted in welder's nelmets, maeke or shields.

o
helmet or mask &FO deoigned %c protect the

:hield
T . oce of slectrio=pTe

nst the hermful {afiven

). As a result

) &
reys, 8o well o8 cgoinst Bpatfef of metel. Lanses of
. The USSR'industr" mapufactures 10 coloured & o
- {ET. S o A
Aeamn AwnA Qe KO FORDIGN DISSEM f”"‘:?f /Tﬂ.,;:‘f‘

R

G5 s
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R mm‘i:. T

Ay

AL AT S ']"‘iﬁ

aln
X,

LR

LT

Fd

ST

| HE ELECTRIC ARC", etee

:<walle of the

'loursa_

. cause hgrmful conﬁeQueﬁcea,

‘ For this reason the welder 13 r

. mence weldin

THREET

il |
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L3

F P

No.1 - the darkeat glass ased for welding at currents 050X1

over 550 ampereg -."

" Yo. 2 - mediumudark glass ueedifor-eﬁrrehte‘6f'100,te 350 -

e amperee;

: fNog3 - for currents up to 100 amperes; : S '
; " The TLdG glasees fully absorb 1nvisible ere raya and ré;_'ﬂ ;A
;duce the brightness of v191t1e rays° T 'A_';
| To protect the TL'C g;asses against spsttered metab, tﬁey'

?are covered° on *he outside, by common white glaeees.;As the

latter become dlrtyD they are wiped clean or replaced

To protec? other personnel working in the vicinity or.

53passing through the we1d1nn eres; portable ecreens made of
"~ply=wood or thin hoaras snould be used° ‘The screene are to he'r"
palnted black or gra and ere arranged arOund the ares in .ff
-.'wnLch the olectrlonar welding is pe“formed. ' ‘
: It ie adx;eable to plaee warninw in the vicinity of weld-.

.”lipg area9 wne;e they can’ be’ well seen these warnings area' '

| "JO NOT LOOK AT THE 1?L‘P‘!‘”I'RIC’ ARC" "GUARD YOUR “YES AGAINST

To reduce the harm;ul action of electric—arc r-ye,

| ’lectric current on passlng *hrough the human hody may

end,
euuired %o closely watch tbe

to ccmn
conditien of the welding. equipnent and on no account |
e th&t the work 18

g until he is abaolutely sur
aafe;v | .
Prior to commencing work,

amdd \ tion on the cables.
condition of thesinsglail y
WA WARMTAN.NICCTLA  +he welder shou’d eliminatei

the welder ghould check tne
If cablee with

fﬁ»'"

welding shop should be painted 1n dark dull co-,,r‘

in some inetances, even deat% :

O a s
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3 —.W-—-J' T I o ey 28 G T2 W M i dixiddic > |
““”ﬂ231f~f“”" . NO FOREIGH |
ﬁ =F ' A ' 'ii; J
] . o o
' 2 I : o L - 202 - : T
i o S o - ' ~ 50X1
[ tke defect himself, or should report it te his superiors, On

no account should angle i'ron, pipes or other pieces of metal .

s

te used as current conductore., , . .
' ‘ﬂi Before‘ atarting work, the welder il requi*ed to reliably '

{\E, '-yound the welding apparatus housing. Special conductors -

: should ‘be used to ground the apparatus, end no machine or

: structural elements may be used for this purpose. '

J | A ’l‘he electric cables eormecting the welding appara o |
;4 t{; the eontrol board and to the workpiece shOuld be well o

“{  ingulated end prof~ct~d egeinat the action of hi fh ﬁempera-
tures and againat mechanical dnmage. The k*life-switches,

‘awi tchesd end fuses should be protected t,y hoods or be in en-

t 0108‘.11"‘50 : _ o : o
y ~In ike course of welding, regularly check the condition
:J V.;,f the cable insulation, Do not tOuch the nurzwnt-carrying
i parts with the bare hand when the supply switeh is not yet
¥ | | ‘ _ _
Y swltched off.
"i e |
t}é
£ .
r ‘ :
Lé I J} v
|
Y il
; i .' S . kHig. 27 - i-w?’"“f""w*—f T Lo e
’ o B T ' ' - ted.
S . & geeurely insula
3 . e 3 The electrode—holder grip ehould be
' A 1. & circulsr shield (Fig.727) Pro AR
' B e 4 erc heat should be mounte /ﬂ*?:\
g " B azeinst metal epatiery § sleg. % f :
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A
2

PR
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L
F

“be msde of fiber, prcesbward & moulded plaeties or of hard

wcod.

o

L)

%

Fapdart sy
rVeaddaily.

MR

2. 1.1!‘-..5' - AR,

o
ol A i
I A

”. ueelin the open, For taprorary erection werk,
, ma& pe temporarily ine,a led
: sheps9 prcv1aea ihe pL~a _@eB &re
i minimum volume of 300 wu. v,

-where substances P

“air-intake ducts of

or 1ntensivelj heated equipment,

'i”'level in the water geul,

[

¥O FOREIGN

on the electrodeehold:r grip. The ele~trode=holder grip may
50X1

! .

S 45. Safety messures in oxyaacetjlene welding

The'specifie requirements'of safety messures in oxy-ace~

tylene welding are connected with the uee of acetylene and

”oxygen, &8 well o8 with thp design features of gas welding

' equipmen

It haﬂ alrendy vean pwlnted out that even a Small oontent

~of ace ylene in the eix producea en exploelve aizture. There-
fore, if there is a sirong smell of acetylene in the aelding

. room, work should he d*scantinued at once, the premisee thoroughv

ly vnntilated and the caused of gas leak eliminated
when operating the [BE=1, 25 and Record generators, it

: should be borne in m“rd ‘tha* this eqaivment is designed for

these geqerators
in llvirg=1cuse prem1ees or work-

S well ventllated and have a

| Cas generators may on 1o account be operated in premises

roducing explosive mixtures with acetylene

éne present (Lar 1nstance9 in boiler Tooms and close to the
. ot iifbcompressors and
talled at least 10 meters from

ventilating fans).

Gas generators should be ins |
the place of weldlng or from any other gource of open flane
ete.

~Prior to commencing generator opevation, check the wafer
Such checks ghould be made at least’
as well am after each vackfire,

three times per working shift9

er whenever requ*red, w0
HO FOREIGN DISSEM

adding wat
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i " NO FOREICH *
b 2ok
L .Cn no accountfshould tpe s&féty diéphragms of the !5£PS1.25 - %
‘ generator water seal and e mwng; ha rﬂalaced hy fihre, rubbcr,

' ;i wooden or other gaskets, or by pluse, | . _
,§§‘5 . Undex size grawulatlons of carbida shOuli not be used to _ o !
P‘; n.h,arg,e the gen crator- the uge of nar?\ioo Just is extre:nelv | ﬂ
J%j aangarous sxn e it inev1t&bly distrube normal zenerator ope- ‘i
‘éﬁ 1wation and*may ceuse an explosion resulting in accldente For 7]
%g - this reason, prior to being charged into the generator, car—. | Pg
g: " bide ehould be screenad. . “f'f-‘: I 11  ’ %@
§? Do not overcharge the generator bcsket with carbide.
.‘;g Carefully watch thet ‘there are no gas leaks from cracks.l , ;
| %ﬁ "pplugs and other Joints. If a leaky plug or cock 18 detected. | i
EQ v'"tighten 1t up. bhould a more serious gas leak océ e (fOP 1n° _ ?
5? : ,stance, through 8 weld er & threaded joint), first exhaust :
?' ~ the rema*nder of the carbide charge, then wash and gmspect g;
%j - the venerator, and only after this proceed wi th eliminatlon | _é
f;'. “of leaks, using tools which produce no sparks (brass or alun4° %a
4§ :nium tools)e e Hﬁ - :'ﬁ: R ;j
2 Prior’ to igniting the torch (o cutter), blow off the §
'% p'wafer seal and hoses with scetylene, to remove the air in them. :a_
; " Do not sttempt to ohtain a greater than rated capecity >
?.,»J from & gemerator, pecause this may result in acetylene-ofer- E%
% lzheating.: ' o S : o : j;‘
_ % a Pripr to charging the geﬂerat°r retort, make sure that :
‘ ?  3fhe'champer is filler with mier. .
o fﬂ - on'ms sccount open 8 retorftihich contains car bide the
' é p  haé not yet decompoaed. Should there arise a need %o t&:ént Eﬁ
e %  the basket out with live cerdide in cooe of anvineuffic ) tor - i
w3 E-s:‘ mpply of foed mter/. this may be done only after ° i:::ré 'or, S
cEErE 3 coolE qrff during & minimum D€ t;.f :

. d to
regovt has -been allawe S
T ARt _ TS TAR e G 81 Y e has been brought (Jﬁ/’—_.’\
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peeYwime b b bt
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R R e rﬁ’ﬁ‘ﬁ""u
S e - _
,‘-J >
P dom. o e ___,...5ox1
;fy To c]ean'the generatcr chambcr of alime. use hrass scrapers,
45;5 Hb oteel tools nhould be ueed for thie purpose.'
_§§§.' when workinz in & cold room cr in the open, in winter,

o
=) i1
%

in anticipation of 5 ;crga,Jme idl riod.

5 ed to. £33 3¢ wi*h & 15-per cent solut:.on of common ealt.

';1; . bhuuld water free :1"g cscur in the generator or water

ig e_.ne use 01 an pen fla ne \torches9 heated metal, ete. ).
| " Qo not chip ize cut ef the generator. To remove ice,
the 3enorator ahould be brcught into & warm reomc_

Oxvaon ch coming in contact with grease or oil sets them

40
5.

e 1 ks A (s S A

& i 5 ayiin ogrion. t'is reascn
ca 1m4edia» 1y use a ;41 ey exnioaion For 1 s

{hera sheuld~ﬁ0t be aven ihe allgﬁtest aigns of grease or oil

- si the.cylimler walve,

- N the OXyRan P Lre rédxce or hoaes.
er proper, on the oxygeu Nressurs U

: : _ i
‘ cetylc:e gen rerators sl gaseweldinu equipment shvulJ.Le

f*cum*laulon of gedi Jeﬁts»containlng

kept Grean - amd “d}’

: & result in asoumus
% | iarride partislen ineile the generator may
2
3 ‘ ' ' jy e he e rator, the ase-
' E% lation of anvtyle"e Wher Air entevs the gene ’ _
R ‘ _ i ma SMLH on.
ié . talzne tpus 3 Lmulubad may cause an 97)** 1 B
i ‘ N avtlrguish a fire in 8 genn—
Eg- . Water should-not he aecd o eX . .
o ) | teans o
ﬁ : 14 bve smothered with sand, or by me

) s -~ p .
Sraior. Thné Iald ghou

2l

i*e»ex,inguieher shoald be used.

dzrs denarde speczal care.
norma;ly in-

bem)

ETTE

a2 tarpa;'mk;, u’r 2
mha hamdligg af axygen cyiim
2 cxlinder explosion,

TS

ke

Carel*oanesa Ay resul$ mnc
" 10 FOREIGH DIssmf

‘see’ that water in the gcncrator hoaaing and 1n the water senl

doee nOt free ze. to prn'ent water trom freezing. drain water

To prevent ‘he wszer seal frea freezing, it is recomreru-‘

_ srﬂl. wann th on;y oy means of hct water or ute&u.. without

en f;re Metal in &n atmospheﬂe cf oxyeen beglne to turn, dhich

iis +hread Oﬂ *ne sur;ace of th ¥1 1gd~

bacs~ 4 - xiies
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o ; _'_» \rozvm large—-soale deetruction aui danagv. 750)_(1 : o »
",;.' - .n( malons of oxygen cylinders may be cauapd "V: B L
"-j_; ‘ 1., Falling, shaking and Jolting of a cyliml . In such i
‘4 caase a sharu increaee :m tie qtressea on 'r"zt ) yli“dar body f;‘
jf_r"? ‘_"o ‘uI‘B, and the cylinder may be raptured ;f the .uet,u. o t,ne_ .. ;_
L T« huy noseesses low mpact d.zctllity or is badly msted. L t
o M ‘~ 2 t"ylindor po..l'ztion by grease or 011, Wihen grease or oil i
2 Leha inside the ‘v,{hndar, they are rapidly oxidizcd }y corpras~ }d
B a""‘ sad- oxygen, tms praceeq ’ceing accompanied by heat dieﬂharg'A - “
E?,' ;'_*\3 a result of temp at ra ‘ise, ‘the oil or grease are ;gnit»
» 3; ' th.a oxg,gen fanixl* l'imr ami i-:tensifying the burning. Thia : R 20
ét '~a-1°~s a reaeure rise ihsidc the’ cylinder and nay result 1'1 a | ' f
E{ :lvndor exoloeion, - ' ,. .' , ' ' »
g“j | 'I‘h.e following rules should be strictlf auhe*el to when ,.
- 5’. ~nd1).ug ox,\n‘,e4 Jlir\dersx .
. E ' 1 Do not subjeﬂted cylmders ‘to shwks or "u**'! -
* ’I‘o tr_.nqparu cyundors over sxh:\r+ distamwo, use mr- N
’H | *ows or carmc.,g,esn e U &q
:‘ . Irside wrking premises cylinderﬂ may be moved by careful- . ||
. ‘ E .iv tu) ntn" then} on the shoe edgv (hg. 128) On no account. should ., r ._
ﬂ (,\'4.indel‘8 be carried 1n the h&nds" " R T VA o c
| . 5 12 ,-ylmdPI‘ is. being uaed ina lying position, it . o Fc
. , ;M’-Mld o be arra;x:ei that thc a’lve at the'top is someumat : f' o .
| R E | V;._mer than the shoe (Fig.123). . o R
o : % } G If 8 cylinder 13 being used in 8 "e"ﬁ"al p““””’ AT
s ai. ' ;1 | 1 2 A.iﬂkmhld ‘":')'e‘ eocured to the mll bY means °f & chain or- elenps
) “ "in' ron ven" 1t from felling. T
) ;}3 : So One cylinder ouly shoald be atoredv et tpe ve}éer- a}
o ’ e : w2 ’st‘ : R g‘ to ; source of fire a8
2 el :i €. Do not pldca “33;1’- ‘??'Z?,N })%SSEM : , : F R,

9
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- 29

a heating system, ' - | ‘;".__ LoEoxq

) |
i |

S |

- ﬁ . . P

’ i ] 1

Ll A

Fig. '128. - Mov:l g 8- cylindar by turnim- i
R ) ¥ I

\ . ‘ !

g

v position

.- T

. vFigo13°- ;.. B i

-A~ ) ) e .o . - o . . the
8 that oil and greast are not allowed to get on b
. 68 r | | |
7 SECRET
,ylinder end 1ts valye; OREIGN DISSEM
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‘flume or by open fire.

to grevent the porous ‘mess from being packe

= (over 30 C), eince th
: solubility in acetone, wit

ﬁu cylinder is laid dowpislc

_NO FOREf‘é"ﬁ“‘

ATT
-2

e e g

50X1
3. Lo not stani oppos 1te the diaoh&rge outlet when blLov=

_*vg off tae cyllndur valve (“ig.130)

9 In naoes of free7ing, cylinders should he warmed by

uot water on 1y°

10. uo not use up all oxygen contaiﬁed in the eylinder;

“discontinue work as soon as thée oxygen pressure inside the

uvcylinder dro '8 +o 5 kgynm 8. Po

Carefully protpct oxygen pressure reducors, noses and

| *torches agﬂinst contact with oil.

vShc“ d tue reducer bheocome frozen during work at sub—zerL -

-

'vftemperatureo in th ooen, it should not be warme* 1~y torch

h;ap the reduoer in a clean rag and

" pour hot water over 1t. _
' Whﬂn hand11ng aoatylane chinders, observe tke rules given

the

'ubove 1n oonnectlon with oxygen cylinders. in addition, |

o following rules shOu]d be adhered to:

4. Do not subject chin-ers to violentjolts end shocks,

d down end to

avoid cavity formatlon.

2. Do not surjoct cy11nd°rs to considerablp heating

is results in decrease in acetylene

h subseguent rige in acetylene

preasure.

.3, When working.in
aulin wetted with water.

*ho opan, cover acétylene'cylinders

. to protent them against
with a tarp )

heating by sun rays.

4 C trary to oxyb ra; aoetylene cylinders
. Con

en "alinde. -
if &

'durirw welding should be positioned only vertically.
ga of acetylene may occur.
ECRE?" : , v
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chapter I. Genersal In?ormation on ﬁelding.of ﬁefmis 5
. Welding of meteis e e e
’ §2. Kinds of wvelding .', ; e s 2
bhapter II. Typea of Welded Jolnis and Kinds of Welda . .M
-$3. Types of Welded jointa . . . . . ..M
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ChéptefIIi; Gases for Oxy;Acetylene Welding . - o
4 §5. Oxygen o . o » - - -« Ce a7
: _ ) , T - ;f
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ChapterIV. Oxy-Aceuylene Welding Equipment . . . - . '."21,

‘ v-Chapter YII. Manual Blectrio-Arc Welding .
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.59

. 6h

operating the torch « . . C e e e e
© §11. Fluxes and filler metal . . . .
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uhapter VI. Electric
75
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§14. Welding tranaformers . . . -
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" 93
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chapter VIIIG ;echniques cf Welding ateela Used i3 Ain-
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§48. Freparing parts,for welding < . o -

"

.81
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101

. 109
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§19. 0xy-auety1ene welding of etainlees - __
L chromium— nickel steele JREETRREEY LA 115
§20. Oxy-»a etylene welding of” chfemium— o - o
s molybderm.m steel and chromansil R

steels (chromiu,. silicon—manganese . s | _

§21. Electrieaarc welding of Grade 1_‘and . L
.9. T statnleaa steels . ‘,‘ N 116

T

§2a. Electrio—arc Welding of urade 101’ :jfif
| 2°Ao "2'—‘1A steele and. chromansil

PR . r 3tael l::“ov_n. 0~a-o"o oc- '.:"‘. i"".." '-r..
| "hapter IX. Teohniquea of walding Aluminium and vag»
. ,'nesium Alloys .;"'._ : SRR .-“ e e e e e .

N IV.‘23 Oxy-acetylevxe welding of aluminium

and its alloys a-‘ .. - ol n' . o' . ,'-." o ¢ .
92“. Electt‘io-a“c weldmg of elr.minium

&nd itﬂ 8110}]9 c':.:o_o ",.:' . ..-'

I o 81um
§?5. Oxy-acetylene weld;ng o; agne |

alloye Cal e e,
~‘esf’c Parts by ﬁelding .

'-'f.-cm;p'teéx;; Repairs of Adre: -
L 926 “Preﬂarlng' the parts for repaire by

4’0 o"o‘.uo,o.c

'-.weld‘ng oo e . .'__
tion of welding prooesa . e

e : 'f§27.. .:Selec
8 eel sheot and tubular

§28. Welding of 6t

:e],ementa - o>0":,' "‘_-3 SRR

.0 LI

§29 Helding of. cmcks e ole et ‘;‘.:‘.&T |

§30 . Repaire ¢ of tubuler stma‘&urea . * KTe TR

e 'j-'f-*fftf‘?'§'3ill. Eltntmstion of ‘stress concentre-

e o o- &

I tica _uria‘vprgp&‘i!’ﬁ by weldil‘i& . i_ o
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. S ;{‘ Welding . ;'.3.'.'; ;i;:; ,f.'f*{ . ”'7;? ”ng::,:“‘g
) | ) ,330_Prap@ring the tanks for repairsv.i.o. ifﬂﬁaL;;of é
: B | _g}@».ﬂelding of pin holca an‘ vracks .jf;;i.;jpe'f_lx-;
: ;:p;ll§35; Repairo of tank bottom p‘ates aud - | i
‘ S"; ~?e11mination of leaks on weldeduroun ‘>.: :p; g
 -ﬁ:P1fetB .. ;",~.“Q;. . ; .., G :ﬁEjf ?
Hﬁ}(. Regairs of tank fltfiﬂgﬁ .’,f.~. 1}1?! | %
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